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gjjsllj ySj) j!j03 



asj-j Je- ^U-^Jill ii^Ja; <tf:>L. Olp^l jl ^jL&I lift ja <.y>r ij\ jyi N 



JiUl 

^ ^ 

n \ ' 

\Y * * # 

u oL^JI alopl JU*t — 

v oL^JI ^pj jAJ ^L-^l _ 

rT i,J ^ c iU — 

f A ^ U — 

^ "*iy.jA\ i->IJl*Nl jW^l — 

no oL^Ji ^jjJ J^U*Ji _ 

Yf , ijaiitj jijli — 

oWjIl j i jiW >l ftej ■ ^\ ^ 

s\ ^^j^j^A^- 

ay f ^ z}** — 

nn Jti^i^- 

\ , a oL^Jl (JU; J ^UTsIl f lA»^-l _ 

> x t r^J c^ 1 — 

m (•a-sU j jj^ 1 c ^ - 

>ro y^t Jt>J ii_ 

m - 

ni o^sii > r^j - 

> A o (JUdlj ftl-U J-" C ^ " 



X • X ,JUd1j ^Ud) juii-Vl ^iyi _ 

jJUsllj ^ Ifl^l oLL*il jriy: _ 

XTV jJj-r^Jli (^Ldl j-iy _ 

xn y^ij^jli- 

xn Sjbe^ri^. 

1 1 o <u*U!l o Uik^dl wii 



tl — ^U- j i-Vl C U vJJai ^JJI ^Vl i Lf-JJ oSU JLtf jVil ^Vl 

4 ^LcHjj UaJl 0^1 JlT c Jx^l j^t J ^1 J 

^iJUp ^ ^ J^Ujlj ^1 Ji ) 3 ^ ^yjt ^ 4*^11 ^ 

^yjl^ jf* *y*-f Li J^w J, 4 J^ii jj* 3J ^\ <lj . ^yjl 

jl ^yjl Uo^ t I jL^U j (JUII ^ Ujuyi 3 yt ^ JU 

J cUIaJIj tlij^lj jv^iUi j* jij^l ^JUi t SLjLI <J ^o; jl j^j^ Olj t jt ^ 

j S^y^ 1 4 ^UJI J ^1 ^^ijl i^^jL. jl t U^^laJj OlUI ft U:l 

MU: WII j jl ^Sfl ^ jlcUy oSfl fi bi > 3 r ^uA\ oaL- jj 4 a~ 

<Jli U ^ ^Ip^j t 5a,J^I SjUail ^U^l oyjl J j ^SXj^ 411^1 r uc~l\ 



j>l*l Jl viij j j&S Ol< o >JI JjjJI oU^» Jl Jjoi **■ ji 01 J J** 

J* iL-j O^J ^UJI J»-t y otbac j ^.fill oUJJL UL&I ibJl £. t ^U-'j 

\ > s-^ycll* iJb-L-Nlj e LUl Jlcl ^ ii* UT, i ,1UII J* c ^Vl } iiliill j ,JUJI j>" 

iili L&j t j ^JUil >UlJ villi j i ,jJUl »l >u-j: ^i; jj v-l jjl 

ijUo^l oUlh J»li)fj ^a^l ob-U j*dl j Ujj-b r Liil_j >jjlll j> 

1 ' " • . ' « » J 

i,,yJl iiJJI Jl f yjl O-fry Ji J-51 oU*l*- 01 ^JU* jt-f-l j i Ul^l j l-li* 

r >ji ^_,> oJ* vyfl ^j* ^ ^ js* •»» * ^ 

!! l>> ^ ^ J»i v-v* 11 J*» ' f^ 1 ^ J* V/- 1 * 
ifl, > J* ^ J 0^1 ^ ^ c-Tjiil ^1 ^ IL j \ Ji >.\j 

J^j » JU53I JJaiSll ^y-J 01 UJIa JjU Ob ^Uii i ^i* 

yj yj i.Jt>- j ^> Jfi J-tfl J**J J**- i>«~i J iiJ-oJI Oj_J U»-U 01 jil 

Jj,ui aju-U-t j y*ill yS\j jUJl j i fl y*'«>* J> S-l j-^ 1 ^ ' 

I* * i y»;Nl * jijliyM » ^ oj*^ ^IjjJI oU^ ^joJI oli-* /oJL 

4) ,^U* Al <^^-i I jU*l jij ^ (f^JI -oUT j Jli ^1 Jju# ai; 



4~>ja)1 4aJo)I 4aJ*a 

. oUl ^1 J 5 ^Li'- j>p ol yjLl pi^'j ^Mi - 1 
* « 

Jp ^liJl Juti jA\ AP^dl a^S/lj t Hy.J& OUI^I J jl&S/l ^b&l ^-i-j 

. L-ljJl oU^Lt^i ^ j-x; 

. L^il ^xii OL^LJI 



(JU;^ ^ J*^ ^ \j>*r*i j*- J**^ jwj'liJ* j±J*l\ 

oL>L» ^Jl ft t The arithmetic teacher t^LJ-l % Ji* &jJ-\ 0>-USl Jp 

OjIsj School science and mathematics JL- jJlil oLs^Ujj f ^P 8 t The mathematics teacher 

iwrlyi Jp t^j^J^ -U^Lw A^a-iJ^/l aOa Things to do « l^uL" *L-it » 01 >iP C*^ dJJij V^J'-r* 

. ^i! yij ^JLclJ kjrj\ is^Jj > o^j^ 

01 t UI^J «Ijip1 ^ <^i3l ^J\UU y oL^Ljl (JUi ^ ouT 



^IjlpV! ^ J j ^UJl oi^Uil SjlpLJl aaJ\j f jj ^\&\ IJu JU U/*i Jl 

j oil oli yji j JvP ai ^-L-tr fO»^J jl j^jc J ^jl*. J} iju -l^jlJi ^ur 

. uUL ^ll pi^c jljLpJ Jl^ 

^UpV £b^ U Jl l^lJu U\J 5JL^ j ^L&l IJu J J^ai JT J*,' 

J-JaJ OjP ^1 Sol ^ ii JjlpJ j£c . ^li&l II* J yjas ja J\ piJ 

^1 J ^1 Jli ^UiT . ^UUI J^iJb cojj If oL^bj! J (Jidl ob> 

^LpJ ^ jiiJl fr^ji A^ij J*ai Jy 5l L-L-I J^& Jl j^jc ^oUIj ^wbUj 

Jl t> £*J ^Ul j ^liil j gUl j ^Jlill j jliil j J jVl J^l Ulj oL>b JJ r^aJ 
^UaJ ^L&l J frl^r-Vl Ja*j *lLjkj ^-^JlO j Ju^ai L-L-I J^J 

j&j . UWl oL,lyJl UU jl^I^JI ^Ij-Jl J-^iJl Vw-ljjJ ^-L-ir 

U *_A£JI 4*ftb ^1 oIp^> JJ J! j^ 1 oL^b )\ g*Ll ^1 jl U-bLb 

■ ' ^ J' o! j yL» ^i^Jo 



. jJUsh ob>J - 

. oi^^i oiiur 



An Introduction 
To Mathematics Education 

^ ^ jp ^ oi j\ **r J* ^ £M ^ J Ul 3 ^ 

js aw Jp i> o/ij u ^ ^ ' ^ & 

j^j . ^JUdl ««l i^Jl ^1 »A* ^ / Jp i-itT J^-l *Pj 

oi^i .i* v-u Jp ^ jl cH- wU ^ 

c iU>l J^ii -at Jp 4JI >JI j£c ,JUll alapV U £ iy JU^j . coJ- ^1 

. ^jbf a*-** ^ tfj*^ 1 

. (JULl jIopN Jaslt ^>j>\ l-U »jJU^ v lJ 4L*j 

£. JpU* jjidl »Ji* i r U=J» j ( eJU=J» Jf J *~*> ^ ^Ij^ ^ : ^ 

*Jli (JLJlj ^Ldl ol^ ^ Jp biyu ^ ^ »^ J> ^ W-^ 

. ^1 u>^v J >>" ^ ot iy 

^ yu-1 01 ^ ^gi ^ ji\J\ 01 : Wtt 



J ^ dUi ^ ^» X 1 J • &b\J\ ^ Jp djjUllj 

Ail •IjOJ 01 ^fil ^ AJli ^1 ja jj>^ 5 J»L^Vl (jiUJ j . **>j UuiJl jyaj 

oi. i>rLd~o^ jt^^^ol^^ur jf t ^ ji t *u*i£i^ o^yy 

UpU li oUIjj ^ ^ ^LT jl 4 jJU* jl ilopl aj {jaj 0i jSCcU 

01 j£c jS LA\ d i* Oli oL^IjJU pi*. J*a!1 cjT li^ . JL«il oJLL oVl juj c^T ISJ 
^ ^ ^ ^ jtTt ^ ^ Jl ^S/l 5*1 J*, . ^ josll J dUpli 0^ J ilopLw 
f la>wu-l <JjU J U.J\ J j£ 01 . ily Li y_ JUL-lp Jp Jbtb 01 

» » 

* » * 

. U~~. L. j^Ja; Jp L, bj j\ LjU L. OIp^- jbr ( J»*S' jJUll 

. UpU ^ jLc 01 <Jj<jt U bl ^1 yi j 4 JlJdl o>~^ jflj^ 

♦apIw J «__; UpU ob owUl j* JiAP Uoa-j ^1 ^JLJ^I j £j\Jh\.\j i oL. jUl 

♦I* 01 ^ . J^it tj^j ^ oL>^ jJU-| j^JUli iopl^, (Y) 

cJ^ Ji Vt ^1 J ^> 4,-L. j al >Vl ,Ji«l i_^L. 0^" oi obU 

al>Vl f >j 0t >t J* j 4 oliU .1* l<lsr iJl ^J^l ^Ij, 0t >t j . Ijb,. r U 



£l ji l^y^f- Jtl-ul JUl JJij i XI J***«i J Sao* ijj-*< ol*UJl •■** t>j 

SJL* > j£ J&j SJL*- 0j£ Jtf .JUj ; J,, " u ^ Cr* ^ 

cjlJUbSfl ^ i i;^^ I iJli jL^l oi <i>j . iJVi- Jit iSy.J flfc J 
Ik- j ii> iJU Oli aJpj jL>Nl Jl Oi l^j v J^i ^-Jl< ii^i* ^1 

^ a^Ju O^J .JW^W^J' >^ Jl <SSJ ^ ^ ^ 

^Jl oW>Jl (X) t ,JUH J uJjll J** 0) ,j» "-^ a* 

. oL>I*jHj r ^JUJLJ i, >l l5 JU-. alJ*l ^.ysj Sialyl kjki-l (t) 
«„14 ojjU JJ ,JUll alapl \rjJ ji\ oL^Jl ^ al^ k^S^ (*) 

^ v-jl dJij * jni v-^i ^ s v>M r^ 1 ^ ^> C°) 

J oiu ^ill yt* JltH uuJl Jl iiUwl-l ^ J >U1J ^> (^) 

. v-jjJii ol^M C J J ylS' (V) 



M 



l^-J ^ > oL^I J 5jLr oUy~ il .lib* of ^ ^ Jl 

J»3 oL^bj oL^b>) j>jJt\ o>JUil ^ JJi lil^i c oU>b>) 

k*j^~l\ a^jA\ J A^odi ol~>b ^iyu of ^ jJLc* JT 01 ol~>b 

y> I* /Si tff* ^ ofj a^Lt pJUll ^Jj . ^yliit a^^JLJ jJl J «Ip 

Id! of Jp oL^b J| pJU* 0j^ ja 3 t J| ^ ^ 

>»J < >»J < f Uii ^ o£ of ^ 

J^UJI v»L^j <*Ui>-Vlj t fcioJ-l ^aJ>ij t olMl ^L^-j 

. UkLl l« — -fj oL->lJI v^yj * i J*^j 

fjiU o£ of ^ yliil ^ 3 t ^L-Vl ^JUslJ Lilili ilUM ^ 01 ^ Ijuj 

: 0t> 

: alo^l Jl# J : ^jl 

6 J>il Ji- <-Ull oU^ii v-L-Vl fjAA\ j~Ju 3 1 ^-Ull :>!opVI Ja* - t 

J i*a>u-ll ^ ojjpj ^yll fUiJi oU^, .... c Oj^Jlj t ^cJlj t 

> olPj^lj ObV^ ( V^V <^b>j t 2-^11 UJbLl ilOp^l fit; j^Ju 3 Jeyu _ o 

. ( oV* 11 ) -W^i 
. j^ 3 oipj-W aJLj^i^Ij ^iopVi - n 

: T^Ut Jl# J : Utf 

. 4 M-JLiLl ilOpVl ^Uai ^'Ul>- ^ - ^ 

. JljJl^ ^all Jp ij^oLl oLL*Jl ^ - T 



[ x 2 + 1 ] + T — ) o- 1 ^ 5 ^ J 1 ^ ^ ~ V 

. oVaUII (J* Oli U-all f-^w^ - i 

: cj\M\ ^L^- Jl# J : 

. (-li 1 ! j ^Jr\ ~ * 

. LffJoJj J^-J O^JV- ~ v 



. «~jf y)l ^--Liii i*-jui> Iju>- U^j j^bj — ^ 

. 5j jJi ^L»yNi oii jj f jpj\^x>~ jj — "I 

. Poisson jj-v-i^ ^oy CT^ ~ ^ 

O^LJi t3j*$\j t ^b^-Ni frUa^Nlj c^yutf^i ftU^Nl Jyill Juitj - A 

• &\ J* J-^^" Jl J->UJl oLUp flo^i*-] ^ ^ - T 

iJijJl Aj Joj j J^i^Jlj Jj?LuiJ L^-L-Nl ij J^J\j i yl\ ^U-yoJi L ^Jaj jjaj j — T 



YY 



ff 1 V-r > ^ J^l^j Jj>j i j^l* oUr ^> J* C^nO ~ 

. Jl ji 'lu— i 

: ^Jl J-UJi JU? J : L.U 

. <k.- ; LUU' j£ - ^ 

. <uJ J*l&J t ^JJ-I *<A' C**-** ° 

. t£j.ul1 JJUJl ^JL-i - U 

. if ji* jr J 

. cAJLAl jjii" J OAs- j ^bJl O^i - n 

YT 



• U c^> H ff^ j>" JtiLi " ^ • 

• ^ W>M jo 1 ^ jIjpN juy.Al Ow^^Jl 
jb: j,> y> ^.IjJlj oici^Jl jli JOJJJ j . jJUii j^L- £1^ 

Ob>L>^! J *4J^J j^b.1 jjJ Ul&l j^JlI j! jj-U^c; Jw^l jt ja )\j 

Ow>lJl Jli [^Jo oUj! J^b JL^y jt 

ja ^ & J ^ ob^l>J AJr\ Jli i Jpj . ^^il (lUJl jw^J t^Ul^l 
ji • J \rUJ^\ 3 t u b,LLl Jb^l U^JL. J*>U ^ oUJl 

OLS-Jai JUxJj OUIJ! ^ JIJPL 0>*s*JlI ^ ^i-Uij ^L&l IJL* JJljjbl 

- : .u, jl ^ ^>bH <i>>l^ ^-L-Vl <y> V^* iiU-l 

' ^ l ^ ;, J? < ,—*bJ5« 4 v-Jl J O^A^ Jp iLLiM ilJLpNl fit jja, - ^ 

, t >i <p jLc; o^, >L o^V^i j pU^^I o15L^j - r 

^> oUL JL^j ; LJUa^i y LUp <L15 ^j>r J^: 4I1J ^ - r 



— o 



ri 



■ J^> JJ^ 1 J ^ J < ^LJl J 

^^UaJl x jyJ jwUii y , 3 . i <^\y~* u ~J-\ dtti j 

JJ^ yj-^l ^ ^^Jl 3 OjJUil r ^-o j v-^j . '<* y& iffJUJl ik^Vl ^jaJ-j 

r ^UJ ly*^ L^U ^^UaJl ^^UJ yj-^l <> (^UJI ^JLdl f i^Jj 



jjbc* JT jU JUL* j . y ^^Lj j>S p±jd\ flJl^u-lj s Jp ^Jail^i iJ 

- : ikj^il <JU\ oL>u£Jl <ujJ j^> ji oL-Mj^U 

■ y ^^SvJl oL*l~L>w^l J — ^ 

ja jS£ ^JlS yu j i iji^Sli ^1 ^pSU j flJL^U-l Oli^ ^Jj^ 01 - t 

. y ^JbUiLj 4iixdlj t iLL^iJ^ oUL^jJl ^r^y ~ 

t Hardware 

4jJ j t Basic 4jJ Ji* JjNl Jp jjx-a? Li ^ Jl^J y ,*rr*-^ £l > J* I ^ ~~ A 



Fortran 



. o-Ui* a^JjJ y (J y ^~*J>0l ^lJl>u~*J Jp I jiU j^o jl — ^ 

t j ^jjul) y^w^JLj Ua-J^ ^^JJ a**Jju L|*>^>- iLLS" Jp I jiU j^o jl — ^ * 

. j S ^ ^l yi^ J y ^^Jl .^lJl^U-i J *_>*>UaJl dJLpLw«j y ^^Jl £l ^ ^-jjOJ — ^ ^ 

oLaJ-1 LJ^xll ^^lj t ^JL-oiJ\ d>^-^l j^>-ij J SjJLaJI j^ jl - ^ r 

. <lUi 4JLj jj j&A (tf XdJ ^ ^>-Nl 

^l ^ ol t y^^Sol ^ <JjVl oUjJUll ^-jjJJj ^Jp I j^tf j^x» jl — ^ o 

Jp (jiU j^ j t ^*>UaJJ o-lil j jy^Sik* '^lj J,\ JuJuu amH\ AjJ} jl - \*\ 

. ^ ^UM jJUsh mJ» jj^ 



fbVlj w.^! -uiu,U IjaiT^ « gJlsJlj i iL^llj t iU~Li!l_j i <Sf& t-*- & ^--^ 
. i^JuLl ol-^Ljl ^ Oj^ ^1 J*I^It> lS^I f.y^ ^-"J ~ r 

. ,_,^kU s_-Lil ^b&l jtp^lj < a, ybil ^ jlJuil ioLil ^ >k1I *~&\ f.ySj J-U - A 



^ ^ ^ * oJ-i ^ v^Ji ou III- u«.M if 

4 >Vl ,JU% jt- »>Jj*> Cs\i)*> &u t 0* v-f. ^ ■ ^ 

. ^^oil J^Ij ^yliJl i- jail il^L. Jwj - r 

. 2 jH\ ^JUaJl 



TV 



. jJUsil vLT jJ^Jj t o*ASLiH J^j t ^Ui^-Nlj 



oJla jl J aapt~JU j^J J^JaJl J\ t (JUdJ WUi! oli ^/a^iJ ~ ^ • 

t V^-Nl oUi3L| ^^UaJl SOpU v-J^Jl ol*>Jl J^Jj ^ f» ~ \ T 

J^rjiO dljj t jyr jj J jlf JL** oyJl JU-j j ^1 oli^IiJl ^yt* - ^ 1 



r l^.!j ^Lll JUJ^I ^ yJL ^jjdl Jt. jJUsll / ^cJUsll c iL: ^Lp ^ j ^ ^ _ \ 
J^U^ j t ^JLidl o^^l jjai* ^IJLixi^ij t f JUJj 0*>^vjJk! oL^Jl 

. ^Lill jt ft^Lil jl oljL^il jl jJUJ-l ^ yd i^-L. ^ili fr U^l - T 

iL^jj oL yJLl ^ j t ,y fi U^l (JU; : <M\ UiJl aJxJUJ^I ^ J^J v-L* ^ili ^Lx^l - r 
oL j o^Ul jl JJL^ j t uJjUll j-iJj ^LJ^I JUpSll ULcdl oljL^il 

tA 



j j£j v-uli ov^ij JUpNi yj 4 i^3>Ji J-*>^ - v 

. &.UJI (f^Ldl J*-' 
. >_JU» j£! v-L. _> ijjt. dj& *J>d\ oLsi-l ~ ^ • 



t v-L. ,JU; ii-. iji^j jijk ~<j^>. y** ij^-ii-i a-o-^ 1 °1 



aJuSLI ^ju^JJj i ^*>UaJl obU^N oUaiNlj c aJL>- aIlJ ^LoJ^ Jp OjOaJI - Y 

. AJl JJi ^P SJLajj Ai-vOUj aUIp ^ ^ij <j ^1? ^> ^ — \ \ 

cS^^Jl jIopVi ol j> 5 O^n 01 JT 01 . 1^ Jl U ^1 j 

* * * ' 

- * ' * - - . * * * . 

AJjJi Jp uU»1jj (JU> JT JtljLio jl ^ Aja^Jl Jp aJUI i^UJl ^ ^ 3 

(J AijJu^ oIp ^* ^ ^ ....jJJj w-j*AUJ| oob djljj Jj^I /j* W—^-J Awa^iJl j a-j^I| 

e^i^UaJl jlS^ilj aJLl-S/ Cj^eu-jj J^J C-sdjij c L$~-jj-U j oL->Ij JiJ y aJLl-I JL-| — ^ 

. ov:>uji ^i yS/i j j 

JJIpj c ^Sfl ^^U) JiUTj t oL->b>l ji^l - 

. wlJLUi J>-l^ ^jOJl J a^UI 

. oOjO*- £\ j, j J ^ ^ jij j ilJLP^f Sjyutf aJ^ oIpj^L^ JUa-J j ^ — "\ 



. JL*^ U&l iiJb i J*M g>ak\ 0>i J Ik" J" - n 

Jp y>' J\ J usubNlj Jp >>i SkiiSfl j^'j kko fi-\t 

. jjb^ £. /si 

jln* UJ ^l^iij uyl>rt <J^j c ^^Uailj OftJUll oU^-j n 

. jjJH ^LuJD liUNl ikwSll J il^iit - ^ A 

ow^i cTij^ 5 ^L*sT] 

*JUjuM JJ ala^l 

J ImW a^j^ J*>U ^ Obl^ aJLj- I Ja ^Uil jja*, ol i,ylsJ| ^JJ 

pJUi ^Jl ObU-Jl (Jibcj . OU^ l^uj i-j^l oUaiil 

. a>» ^jM U ^ J<urf <f* 



oU^LJlj t v^LJI iJiiSfl s-s*Vj t^jdJl^Jlj LaJi^l ^jJ.Ij 4 ^JaiMj 

J*J\ d\ a* \+~ijJS J>j 4 oL^LJl J*>U ^ oL^LJi oLLfc ^ ^JUf 

J>j < f-j^h J>j < v-jAil SjbVlj t-o^Jl Uj 

cU 3j tl\ Jz^j 4 oL^bJI £olfj 4 oL>y ^ J ^LJI ob>; oliJaJj 

cJuaJI J ^jOJJ oxUi- Jl ^UVL JUI ^ju^Jl ^ ^ j ^-jloJl f UJl ^ JjS/l 

OiP^I ^r^Jj 5jT >l Sj^aill -LijOJl OljjOJl JlSLM oJ^ ^.JL^I ilJ^Vl i^L 
JH*r^ J 1 0>1**1I >^ ^Ij ibjkll oljjjJl If* j ol^ j^^l 



\ ^Vo r l* J j . -o tUJjVl j i »-Li^ \ <*U&! J* <^ ^ alOPl M W 

i^jLI Jp ^U)l jIapVi ^iyf J">U ^ ^JdU O'jOm jwUl ^ OIT 

jmi. j j . Sjssu Jp **ju ^ ^ysii jjo-i ^i>V i>ir ^ ^ 

J 4 ^^juji r ikJt j \jS V j^- ^.us^i jp ^uii p-un ji^i oi 

^ J j . oldlifil J* <*JUJI JW 3lAPi£^ Ji 0> 05 ( > no 

^1 JUj ol^yi oL-U^Jl Jp WUJI £ljJl jJ*- jJl ^jloll ^ 

rr 



Ji J>\J+\j cAt\* O^JUllj OjijbVl ^ UUJ, . ^^JJl IL1*V i~Jl ^U^J 

^1 ^1 ikJLilj V-ljjJl ^J^Jl J}U <U-^. J l JUJ*J| ^ 4*Uw jjP J^j 

c ,0*11 <^> Jj^i <> <*UJi (JUsIi J) . i-ijjdi ij**- ^.jl 

^ J^uJl J ^JU, J& J\ LjZ ol J~\ j ikJtJVl ^ £. S^l 

Ml ■ Cr*^ 1 cr^ J «-»■» 01 ij JT ^ j i cJji\ ^ J j-^ill 

(♦■t^Wl c£-U e b Cl ji^H Jjiajuj v*^ 1 f j- 5 * ^' ^ J ' £f .A 1 IS jW** Jl C".^' 

ji Sjlll ^ aJUI SJL^ ^1 i^ljjj f-liJl ^JUaJl Je- 5jU-_j . ji^T i^JL 

us*^l JeO • jW^I *W J <JJUT J»L-jVl J jj , iLUl 8Jb- ^ll ,0*11 J->& 

<S?~* jAl sJU-Jl ^ * Ja- ^1 vJLkU j^; ^ jJUsSt ol^ 

y L._, ? ^u^!i c iy ^ Li t ,1 /i\ j, ^ 3 \Ly JuXh 



c ^ iil&ft 01 . o-Ulj ^jIjuD ^1/ Iop I* J \j£ 
V-Ux iJUJLl Jl cot Ji y-J^ ^ £^ J^-SW^S J-^i 

•J^Jbs- li> c^lrf iieJO-l ^j^i i 4- jail i>N 4^1 f.*^ °i 

^Utf j^IjsLI * ^jJt» (^j j* J ^1 fH l - cr*^ J iL ^ 

sjui UL-I J^ji jfi ( ^ ^>\j\ ^ ) ^ r^" J* J -^ L| j a > ^ 

ijj^ ^ j SJ*J*- ^jJJ Dt ^ ^ <_V 

otr \,\&\ jp uia £ijJi J oi> j ^i ^i J ou'o^ii .i* i^- v ^ cU-j 

. Jp UUJl £l jJl J 

j Jl ^ovJi i,u£)i jp ^i ^ij. oi c J^i i^-^j 

^j^^jc 5>i Jp (^UJI j^Up JjJ Jp ,uVi v»I t c^i ^LcJl 

. ij, ^j>j> is yJi ^loii ji iiuvi t jb-i u*p j ^ J> J*~. 

J ^ Jl-ut ^ oVjbt J*. j, Oj>! i-USOl > ^UJI ^1 £l„ 01 
j->u ^JUsH J>\j*\ J>jj> J jM J ^ f f-s* & ^ s> ^ 

Jp JjU Ui£ll Jp /UJl ^JUl Jl^l y J*j ' ^ 0y-jLJ> 

^ ^ c Jlill J«i . iT>^il ol^lyrVl ^ >j J* ^> 

^^U) 0/ij ^..l*- ijbl jp Oii^ J>\^\j olUil J jJljJiVl 

^>U*t ^ ^i-U JT SLLU J Vy-^-. ^ J 5 *^ ^ ^ jW^^i 

A*** ,JUJ ^y^l CJ^JI Ojl^ J—JI Ojiji ^uT ^^Wl (J-V^. (O-JI 

01 * ->l-uNl ^ 0>; (rykll oWI M 01 Jp o-TUJl Oj-Ul JjUj 
L.jlp oljL^l M J • ^ rr^-^ J^^| ^.^ J^- 

i^Jl ^^Wl i>Lt-l ^JU f.ydM : ^ (CjS J^- i5 ( ^^- Al 

Jp (JUll alJ*l 0>-il J Howsam f UjUj Houston j^j* 

J fJUS 01 v^- ^ ^'U^-b iw'tf Competency- Based Teacher Education oliU^il 

- : ^U53l Jp ^UJI jIopVI ^U^j 



To 



. dJb^JJ C^t ( Jii ) JjUj JIT lij U OjJUsJ JfL- ^Jl ou^»y - T 

. olS^I *LUi jJLcil Jp *J yuJj - n 

Jp ^ ^JL-Nl oUyJi Jul; J JjL- - 3 yJl 3 t 

. Jb yidi aJL*J ft A3>- jJj J./17? 4 o ^ ...U ftJU*>J 4jU5\J| 

^■)UaD aLju J ^ j c ^sJUdU JslJUkl ^ j a^I Jp ajUSO! Jp i«JU)l £ljJl jTy j 
U^*- ^1 ^LrJI JslJjb! ^ Js ^ k~>- ajU&1 Jp i*5UJ| £l jj| ^ j Jsjub 

. ^*>UaJl ^ j^Lt i*lp iUip Olj-^ij Oljlg-^J ^ j t ^JjU* jO>^ yc* ^J»!-Ul — > 

4_Up a^ frLi^/i ^U^ Jp syi ^^UaJi 01 v-JUa^ aJ^i ^ijlaI - r 

. ^ iJi-* r-L> JuO>^ 

: ^Ij^l ^li^i Jp ^ ^ . L,^ 

■ ^ J -JxJ v L^Sii Ja*;^ t Ui-t L^l ^v.; ^kli w r-L-Ni - ^ 



,JU; j-JJ ^ j ^ ^ ^-^1 ^ ^> ^ ^ f--^ 1 ~ r 

,juii i+«w. i»u;j ijM > £ ( jJi j ' ij - u ^ 1 > LJUJ| t}^ <y ^ 

^ JUi > UW dli^ 0_£. y->y Jjli ^ 

. (JUJlj ^ lf.yA\ J UjU.u-1 j£c ^1 oLT>-Jlj c oUUNl 

JbJLP jyt-j j, dDij t (J*. j£i v-JL; Ulat 0^ J>^- li* 01 

j Jk* iSLft ^-J j t aS" 

^jL j fl* ^JUsil J <J jP ^ J SO-*- U,^ L^U ^ ^HjAxJ! j Jl 

- : J^l Jjj £~>- \ 1VT J 0W> ^ J O^J S. Willoughby 

jp ^iu^u j^Ji ^ ui^ oii^ ^ j> jr t ^> 

ljui V JT ^>ys; Jl ^*>dl ^ Jl . v yUJl o^^Ii ^^Ij 
^ ^^Jl Jl ^Ul Jux*. ^ j i j i! y** Ui^Jaj UU2iic JJ-L-jj J yUJl j 

i! ^ }A\ jl Li ^ oL-l jjJl J W-Jl 5>JI ^ ^ Ji ^ jl-^l u^^^I 

C JW jl f> Ul Up ^ ^Ul Jl/V ^3 c ^^1 ^ fi}* ^ ^ 

^il £U; jJUi Jpj . iS^A\ IJU* jp SJL^^II aJ I^IT J^l ^1 J JUtSfl 
^ f UJl ^-Lji ^ (JUli Jl V c *J> ji ^ jiiJl ^>^l c^^^l 



TV 



^Uil ilopl J £0 lA* ^P I }\ 3 A^LoSol Jp ^Ull ^1 £ly ^P JLl J*u [J a*j\ - \ 



VA 



. hj>j&\ J>\±sH\ Jl^j jts^i 

. u yd! JiiJUbVi _ 

. Jsduilt jUyil cJiJUbVl f!JL^U-l _ 



Preparing to Teach 
Mathematics Lessons 

* * * 

^JUaJ! t bT ^ Uj ^jjJl ^>!-u! Jf 3 ^ ^ j*i ^3 • ^W->^ ^ ^ Jj 3 

j^P j ^SsJ Ji ^3 j 4 oL^ij jJi ul^ ^« ^^aj jJUi frloJjNl (J aJU* jJJ <J & j£j 

Vs^Jl j j^; jt ^jc ^UJNl j OIJLIj t vjjoJ! flJii^L oljlfilj t j^-Aj * 
. IS Jk\ t<J*\A\j ^buU <J ^* ji (JU; V Ji J^J Oljlfilj JjUJ-I ^rdj^ 

JujijaH cJIoaVI cAfWaJj jLp4 

^yi^j . M"Ull jl 2LfyL| Oljlfril J>\J*\j t uilJLA^flj t UyJtl 

LT>I oljl^il ^UuJ • oUl^fl J jydl Ji jyM oLT>- uJIoaNI 



mt ) J^/'^j* ( m° ^ r 1 ^ 1 cr^ u-* 

jltl *t^>Jl J^-UNl ou^aJ Jv-Uii I ^> j JLi o^il Jl^jj ^-iJl ^ oApL^JT 

cjlJL*N j* u^Uaj OjLp tjuv^li jL-L-Nl OlJUfcj . Taxonomies .JuwaJl ^^-1 U^Jp 

IJLpUJ y£\ Ji *>Lli *>Up ol j . tf^jsll ^UaJ i^JuT ^"AjaJl U jl yil 

: Ji \T M-^Aj ^ oNl* ( ) ^3 

Ol >ixll j . ^yr 1 J\ (Jjj j&\ L>Uai cjlJUbN ^^^juT ^>*>UaJl J J y ji\ 2L» yJtl Ol 

4 oljLx^l j ( O^^JLLl ja gtf j£\ ol tft ) 4^%^ iLUJl Ua*Jl 

J j-^aiJl oJl* . j J ^ai ^ yA. ^j* 3 3 <LUll oL5" jLJ\ 

* * » 

. — r 
. - t 

• v-^^ — 



tr 



j . 6 j£> 4~-1jJ> *\ja J oU^Jl j ^jl^il cJ>l-Ul j^ly^ t^a-waJl ^-L^I Jij 
. i, i-jOll oUi>lij ^ oU-iij cJ»l-U*>U ^L-V LiiiLu 

j rj ^TJj L*>U> ^ ^yij . frt^ilAlj i Oljl^ilj i J^tj c o^lk^llj t 

. Sill! ©I* <o c^oi (^jd) JjV JiLiu 

iii^ ol>jJ ~^A S *iy-J^ Lr* J*'^ 1 ^ °' ^1 ^1 j^i 

• r^ 1 & 



•JU a [sine (90°) = l] > = <\ . W 01 ^ Jliil J~- J*» • o^L, ^-^llj *s->Wj 
^JOI ^1 ^ jLjtlj \ Jl [ 90° ] ° ^ . hjj>\ ^1 j [ Sin ] U- ^-J v>l< j SJb 



tr 



. 4ilae J> oliUl ^ Jp JijaJi ^ j ^^jji ^ £jLJ\ ^ ^ 

: jJasJl 

01 ^ sJt U li} U-L. -ulo^l jL^l ^^JJi C ,,U: ,., 

7-t- Jl 7.T. ^53^ * U&l Jp ^> oLJ-l oLLwJl lC r f J ^jlII Jl 

3>J ^TU- i_jL~>- Ji. iJ^Nl ^ ^Ul ^> ^ iii 

OB^UI * LjJI^i Jl fain ^ ^ JJ^J, . ^ j L^lo^lj Sa lil 

i> * & jfliU J^i Jp Sjoiii ^ ^Ull Ji>J M 



ii 



j, jr u-j . ^^Ji j c ^jJ-i c~Jj c ^>Liii j-iyJi J^j> .oii>Ji 

J~U ^^UaJl Jp ^ J^Luit j c olMl j c t ^L^Ll J UiiJ o*>^- 
oli%Jl JJ^ Jp >T Jlt-j ( ) oUmII oL->ll j ( ol jyuil ) JjbUl ^ 
J^xJlj ^/a^Jl 1 $ — Si l^U*>U J ^jyiJl jtfJiJ olj^^aJl y -Up S^JiJl y> 

Jp SjJjSJ! ybj t t^W^ o U . ji i T JJ^ y> 4j ywj t-LA*j JuU*^ 

* * * * 

Jp's yiJt J>*Jt g^Jl li* u^^j 
• ^L>j OUy J ' 

J ydl jlJI IJla j . oL/y frc^^^^j t v^Lj ^Jl ^Uil v^'y'j Js* y ^W^^i ^ 

Ji- jjl y- jl oLv^Ij J j-^i ^ ~^>- Ji Cj^^\ 

jl 3-1; J^r v^Ijj oIj oLi^l Ji* v>L.j oULi^i <\ . oLU^ 5*i jl Jaja>- ^ 
, -uL yuwt Jp* J y ^w^t A-JL>Lilh ^JU^JLi ^-jU- A-^jJj t J^?UsI! 



^J-l JLp j . 4U>-b «J^~^ ^>ij" Li j j t 4jL*J| j t <cuaJai* j 4 <i*jJ Ui j ^^Ljj 

. A-j>-jI>- OlSoi- 4J^/JU L^Li ^LJp\j ^JUJ J l^l^- 1 ^ Uij ^ujajlj A-^Lj j O^i J&> J-^ 

* - 

^U.tjSO 5 ^bL« jU>-i ik*J\ jli/ 1 uiiJUbl Jp iJLJl JuJliJl <jy£j- j ol* jJUIIj jLc: 



tn 



(V_)X ( r _) U - T ^ -V*Jl ^ 

?,Ull _L J — r > ^^aJl ^7^. 

r ^1 



? u jjul j±\ j~ u _ t >M ^ jw»j* 

? ^Jj 3lOP^I «i* j- i4 - ^ '<^3j>\ ^J" 4 ^-^ 

^A t ^ • O i TA 



[«»] -I ^ ^ C^' - ^ ^ ^ 



tv 



[(-2)'] r (T — ) ->. ^ — \ Cr- ^J* V—* 1 - — > 



[log:, 8l] A Jbfjl Y OtijU- jUl 



* 



1 J-^U ^MlaJl Jj-^ 



oliHl J^UaJ uojai /"^ — r Oliiill J*Ua7 ^MlaJi JU _ T 



ji^Sfi a* ^ j& lh j^I _ ^ ji^t jp ^ ^ _ ^ 

O V □ O <s— uAt i^juAi 

Cr ilj 4,>j ^ ^ ^ M - r ^ j >ji v^uji Cr io ^ _ r 



tA 



^,jJr\ />\ —\ u^l >Li / j< 

«,>» O^Jl *i ^ J»^P — T JuaJl v'iUaJl 



s y «b /ii _ r ox ^-T 



[sin(30°), tan(90°), sec(45 )? ] 

[ tan(90°)] 1 • Lb liU. £-> _ ^ °«\ . It ^ 

y^j ji «*>» y^j r ^ - T on j>ji c>j* 

• *i J** 

. j£) Nit* Japt ? i-ilill • **Ua^l j *JaUil 

"xV)*-Ui .(^/-vt ^ cr** - 1 ^ ^ V ^ ^ ^ 

? [Tan-'(*), Tan-' (V5) ] [TairV)]^ N "lii 



t^-r-l C 1 ^ Uai * ° u ^ , - >l - u ' J* 2 j ■ yj j~ 

^r~^i rri* ' SjbT V *JJ| £_lkJ L. lil Ail ^| >J Jl ^ 

^ O^-b v ^UJl ^ 1^ oSf JU-I Lib I JL^i iUi . ^ & ^jUt r _^iil 

dy^u. 4_,}Uall d\ UtJ* OTb. d^3 J^J . J>s±\ r _ H iJJ 4 J^j Jjj t JJi 

J^ 1 J»- J* * f^fiii ol arL j£ v jjuii ou ^ . r _^iii 

0^, ^ iJT ^ l^^^ii (l ^OJ! v ^Ul 4 ii juj*; jt, jL; L.Jj* 

^Ull iit-T ^Ti; O^-Jaiw. Jij . jL^Vl J A^lil feUJj 4 jJUil u^yj /U; ^ILu-L 
Juill ^ Oli jL^-J j^j . oU^LaUJ <lut l^ltij kUj^ oli^Ull 

f«-***-i< — 4>^l — t>Vl ^ >uJLl JUil J yd! JioAl 
4 ^ilxll o-^U^I j 4 i-ljoJl iy^ J>.b oLtiULl t oU-Ui^l j 4 ol Jt. 
v^iyij 4 ^si-^Jl J**llj 4 jJmJI j-jU J^l ^ ^11 oUjydlj 

t O^lj o^w»Jl oVLL.j 4 CJ^I ,>y (H^J ^Wj* j>s~'j • «i* 

jjU* j>iu iJ^i-Vl 0*>^J^ jf- 0ji>iWl J ^li-j 4 y^Jl jUlS/I ol>j 



A* 



UUipIj <ue-U* J-li JL~ o-U- Jua Jl *iU»^ ^Uill ^ Jua 
Jvu *U*r **/ 01 ^jLiid _> t o-U- ui-Ai Jl vUty ^Us!l ^ ^ U oua! 

j*S\ #x i>)> J^-i 01 U lil ^ ^ olilsll f^s-J 
S-»T J5L tjtj-S J^l j 0(Jj till! J-k^l J^SJI U . j*. - t 

^A-A Jyjk rfWj c J^Jl Jl Lr* • ~ ^ 

: jU-S/l 

. O^UJl J^wi fl>^ ^1 " I 

. ,t ■ — ^ 



OS 



^ <-«^» _T \ 

V — ■ Y ._a-Ly» ^ 



. jix" V iilSo j^Jl jtsl cJlT 

. L>lej yr y - jj£j u* v>M jl&Vl ,JUsU s^T>dl>» JJ^II ^ 

. v-L-Vl «s->M ^U-L) j^iil ujjUil 
iiydl SjOiJl oli>dJ SLs&i ^s*i jj| il-Ij^ i^LJl Uolil o*>^LiIl vikaj 
j£j ^ Ui^Ji V ^J«1| sopL~. o>-i*-U ■ 

. ol*>Jl us»lj. J ijU J& ^L-Vl Uikc j if. yds o^sJLl J> j 

V^il Sjl+U! UjL^lj t y _ jU j| 4 ol,>Jl ^ 

•tfiLU ^.j-^ 4 ( L^Li _,i ) j^ ^^.jj ^J] jj^ ^ ^ 

y j\ i c U i Vl J t OU^Jl Ji. ^ JU;V JUiJl v^-^IJl . |H „h.,J i^LJI 

SljK ^Up -JL^i O-^ll ^ W^t y ij^ j^- j -^^J^ 

diii ^ . v-Oiij JJ^ yji oiijs-li J a^s, ji^jj t 

UsiaJl J>M oi ji J ^A\ • Irjaji ^ (JUs! Uir ^j-b ,LTii I ^ifcf 



OY 



j-o* & ^ VJ^ J ^ ^ ^ ^ > J ^ J 

pW . ol>~Jl ^ «>i 50^ ^*ib ^Ji jl^lj ji^li* OuJ*. 

ikiAl > ^ J i - >W jLs^l Ol^j ^ ^ ^ 



a— ^LT I ill — ^ 



v 



r 



V 



r 



[A — can be written as 
3 11 



y> <\ fr USl v jiJ jy4 liU ~ T 

a — vu 



^- tut 



I ill V *>Ua)l — ^ 



2 M-I f _^ - — is equivalent to — x — , "1 

y X 7J L b d be* 



<~M cM Jl jUoj 



i a ^ r ^-Lou nu lill _ r 



_ r 



J**l>- j>U^ Ol >iM j JLPl ^| 

or 



. r 

oNil^ ^*>tf JJ~ y>\f Sopti /'it ^ j j^jjj ^>^hi\ /i* _ \ 

tfLij jou bli ^ j^iib uJs^j frl 

. . ocjail iiOpS'l l^ii* 

aJI ' Ajt ~r^ u*S-J J^'^ ^ ^Vr^ U J^jV. J ;">UaJi ^J>^ V 

• j*^; • ^■■■■ A ft. U ^/uaJI j^p j t 



01 



. jslJ ^.Uii ULJ. i— uAI Jp o-^*' <lJ -^ 



jj| y £fJrj [ a and b ] ^ i ' 

p a < 0, fl > 0, T 
L f> < 0, * > 0. J 



iJb JT OS C^' - Y °* a%Jl C-* ^ 



00 



(OA) - ) (OA) ^ 

r 2 cos-(4r) = sin(8Q "I 
L sin(8r) 1 - cos(8r) J 

[sin(10°)J( \ • ) U 01 Jp ^ _ T Jlj^ Jl Jp ^ x 

c 4J>-lJl Ifij ^ J Sjlll Jp p^Ll y> — ^1 — Jydl J,LlJU JpI 01 

^ f^fcJl Jp ^_dl ^^Ual) . tf^Sll Uydl ^LJtjSfl ^ r lA^-i UJbJ JlSLil 

. ^LJl i-jOll oUM^J <~-Ldl S^Lil v *>UJl Ul^jIj ^1 yU| ^JUll 

Jf Oij^ ^-^ij 0i4i>Jl 

r U* j ^u*\ ^>js, 3 _ r oij/ j ^u, j jtib _ r 

^ * ^L-SU ^IjlpI 

c £+Jr\ Jp 5^1 r ^p , ^.^Jl 



b-ip v >z AAjLw- y~* 

. ya.sfl.ll JjJj t^JJU> fUaJ flJj^-l 

( ^J-1 J Li^j <jaJl*ll L*\k> 



ill 



jL^^fl Jl> 



^L>yC0 



J yjj JSAAl 



.slJU^I APy*jsf ^y^i 



Jp ^^Ul ^y- 
> jl-U^I L^y>^ il-U^I fUaJ 

. <L*-LiJl 



( O^y*^^ 1 ^JLojl^Jl ) 
l'L?-!j t 4P y»-sf JS* y^>LP wjL^. 

c 

<j.3l>-V| ol jtLJ) -Aj Jl>*jl> Jup y*-^ 
oly^l ^5 oIp y*^rl ju 

(( ^jL-j^JJ )) Jul 4™Ji 



_ r 



A™Jl Oly^il w>^UaJl £-^y ^ y^ 

5 JLojl&l ^Ijl-^I ^LJjUl 

. ^l^i oi >Ldi 



^1 J l^A^J ^1 jlApVl ^ _ t 

k^jJ*\ J f yUll j L^JJ^L^J ^J| 
j y3 jjl* . A^J y^" ^oLl* 

^1 ^IapVI ^L^v. ^ ^UUJl 



^y-^ail jIjlpM v LJ^ UL^I 

^jSy-J t A^^iJl jlJLP^/i ^L^v- j 

0^-*-*Jl ^P y»^r j ywaj j j y jLi* 



ov 



oU*^lij J»>i-i 3UjJ J^lj 

jli . Uli aj ^Jl| ^ jLiil 

jj oil ^Jub l\y j 

Ai>lb ^ i»>J VLu j t 5 ^Lil ^Lil j y^Lii jU^Jl j>J 

^Jt U^il ^JU . S^Lil > jJl Vj^jJI j^b 

^Lil Jt^j ^>l| ^ ^>JT 

. JL.JLAI 

isi r = (o-) + it 

[ tan(jc) + cot(x) s 2cscCc) J 



ClyV ^Jkdl ^U-S/l j t ibUil JjU 



[1] J ^lj-i - - r jikdi ^l-Vi ^*ja)i ^ - r 

L o J ^i-* 



r lim sin(x) _ J t r lim sin ^) 



*Jb om> jSL; ouT jw^j — r ~~ r 

illaTj SjjI )\ ^tf ^ ill-xT [ sin(x) ] (^-) ^ Ui> 

« « * * * 

t JMjiaVi ^jyb oUji J tir^y $ a*-)* u^J^ p^>^ *J UuiJ^I o^l jl 

. ^jdi ^1*; J v ^U*Jl 03^1 <jj^ f m yd ojl^II ik^Sfl j jL^Vl <1U ^ lo^ LtlJjl 
jJU^ jf JUL' Jp (JUll lij UjIj . ^ ^1 oUb )\ oIp^ y: aJv> > j-Uj 

t ^ ^JkJ ^1 IjjJUl ^ J l*r**J 4 &\J+*3 

JaJy. tti^ij Silil Uai; IJLP -UtfU IilJUl pJUll j^. ji lii jl c ^ 

OS 



01 ^ oL^bJI J oo^j jt triJ^ ^ ^ • ^ J (JU^ 

: ' ^ J\ yM JbJi* • c-»\JUhSll ^ ^ 

j t ( Aiyti! ) ^Li- oT ^ ^Syl! -oT LLwi ^*Aki! ^ 01 ^ j . j^JU; 
4^>LJ! oLUJl 0^ ji»> 3 i ( j-J* ) Uiiill JfLil 0>4j 4 ( ^1 ) ^ oljV ^ 
4~>\jJ\ oLT>Jl jl J>Jl Oyjlij 4 ( ^^O 1 * ) oIj>JI OyA^j 4 ( JJL>Jl ) 

l~*jA\ oL^LJ -L-JL dJUij fi^l j 4 4 : a* J^ 1 

( 3 as ) oL^IjJU v-L-Sl! j r ^il j oUJks^ll ^*Akil (Jxo 01 (^il j^i . ^yiiil 

cT^J^" c?* ^^>J* OU->Ij ^iJ aJ jMl AjUJI j oJUjc Uip A^.f.i v >xi <_...lja."J l^^ J 

oljL^ 1 ^ r W j vydl c->lJuSli ^ ^JUaJl j& Jp jTyl r ^ a ; v-joll (JiuuJ 

. i^j^ r j£ ajuJoj J\J»r j}\ (JUl ^-Ul JUj Jydi jJUl (J ^i" (ryLll OUI yrjj 

V 



* * * 



^ jil j oLoNl Jaw? >- 

e 

• L$ ^Ji jP J^aiJ — ^ 

. fJili ^Uaj jj — ^ 

^L-ijj ^j^sf yr-I ^ oL-ljJ ji l^jjdi J a^jLJ-I OljtfrU dyJ^cj 
<JL- oUlf i I j^bl jiJLil ^Jl j ^tAW! ^ Ijjif 01 Ji OjLti S.M.S.G. v-jjdl oWjl 
jw^ii Oli ... j \y^u j t l^-^Lj j t ^ ^*>Ua!l ^ jJJ Jl oL^^L j oL-^Lj ^Jl 

5J jL< J j . jw^L;^! JUpIjj oL-^Ij ^Ij ^tAWi 0>^-d ^^>Ji oU^^Li 



oJub ^ ^UJl ^ yJi jSO j c OWJI (JUj Jp v *>UaJl 4JU*-yi J>lJU^l C-^ j 

. oL*^> ^ 4— i j3 3 y>>- (J Jj^k^/l Jp jy>«j>-lj i ^j^>^ jii IJl* 

oOjO^ l^l&l I jjjk <. fr LixJl j* J\ frLixJl j jJUJl yl Jp v ^Ua)l J>yO 

(t-fll^P J frLJUJl I^OpL- oUbJI J . oU^Lly-H j^iaj" Jp 

j-UJl Jlii^l J ^P^i 

Uj ? oU^UJi J a-TJlI jIjipNi ^b<i 1511 3 |jlpN| ^ v** 



nr 



v *k)l ^ V> (JULI jL* U-lp J iljJi\ ^ ^ 
j/L-ij V LJ-I J olijU oJji okijLlb v^Ub ^*aw 



: p£M JtJ»t 

^y*y. f« aifetfi ^ *JIp i>-jjb i^.-Jij v-W-Ji ^ali \* Sal* j . u^ai 

^Li)| i*^ 1 *-^» Jr* 

IT 



; ^iJl ( <Jidl *JlJUfcl 

_: jV fgjA jlj ( )L-Uj rj Lj Jj*V 

jJJi Jp j . i^J ^* -k-jy tjil ^« ^ ^UJl Jp ^Jjcdl J>-Ox«o U-Up 

Jit t ^♦jJI jjy /si LUa^- ^yiJl ^;,^a-> j t JUk^l -Up jL^jI -Up /si 

iUjI oLUa^ Jl ^^iJ! ( tJaJl j . Ul ^>-l ^1 ^JU; JuL-^ j>p ^ Jj^J bU*i*-l 

UUi* pJ^ll ^JlSI ^ f ^ (^-^ -UPj . ^*aJD ^Uaj j j t 0o<^ ^ 



OU^J! iJuiL. v *>UaJl t> ^y^ 1 v ^ Jj 1 ^- 



j> iL^t oya J*>U ^Ja^ j^-J J»\ JUb^l oJdt 0^ (j y^A\ I 1a -Up ^ jloil J 



iiu^l * W 3j Jl J oU>bJI jL^i 

. L^lyrlj <k^l ol* Jp ^JycJl ll* J jIsjj . oIpj->>* Ji 



* 

. Uyill eilJUbS/l Jp eJydl _ \ 



10 



: pJUJl / oUJl ^ 

. fljcli 4^-L« <L>*-Jl jW^l ^ 

h y ^\ jjy>^li f±\ 3 Sjlj^JL uU^I Jjot ^ i*^? il^ij ^LJij o ^Ji 

W 0* > Jl a- J 1 ^ 1 ^ V-J^ 01 ^ ^li-lj ^^SU-I ^lall 

. <~-jOil IfJ ^Jl ^lJ| 

Olj^il OlP j^yi U^i> J,U| uU^ll ^ y> 4}£j* JU- d~>- Ol J>r iil 

. (Jidl / ^UJl aJLp Jp 5y jll J^l ^ U>j ^^Wl j 

V^Ull akJjVl p^-j oi j>1 ^ ^ ^oJ a^L. oW >^-l Jp jJUoTj 

• ^ .r 11 < Vj^l ^jloll J ^jJdl ^uuii 

v^LJI oijl^il dUoTj c ol->;j i ^bl.j c jJU^ Lc oUy^ll ^1 



11 



. j U»LJl yc^ j-* if- 3 ^ 
. J^" lM dr* ^r^ 1 ^ ^ J 

i^uu ^»uuAi ^iaa! oj^Ji ^ jiiii os*i«u 



jUl 



.lill 



i 



' ^H" 1 r^jj »J>? jj>^ c^lill ^Jlill JI 

O ^* uil ^ ^ !i l o-^ 1 ^ (Ji*- ^ 

C iu"i^ e u^vi_, t ^i-rvi ^ jl ^ 3 ^ui, ^_ ja; ^ } 

<SfJy\ ; t v>LJI oljyLl jjj ^-jlj^JJ iUl>_, a*ly ilU jiJj ^ i!o*il 
Ula*l ( J^l ^ L. ) jJaJi j ^ a yAl j^SC- L. 

oi « j^r, ^ i> ^ t ^ ; ^ _ jJliL) ^ 

' J^ 1 *-ljJJl j-u i-V 4j|a*Sll oi* jf Jls jl ^1 ijl^il ^1-uNl 

JUI r Ul J,LiJ| JU t ^ ^ ^^UJ 5_UJ| ^i^V, ^ jJlU ^^j, _^ 
i-ls* oj^Sfl ol>-Jl J iJ^il /^l ^Ul. c^^I oi j . v^JUsli jjUII ^ ^JUUJ 
Olj^-Jl j ^LWl Jl j^T ^. ^ j^JUli -u, ^ . o^U^ii 3 >c oLTj ^1 yl 
v->^Wl f \f»l W^JI jiUll f O*U-Jj . Jaii S^jjdl ^i^ ^^LWl 

"S^b Z^r>) ' oljl^il jl >l j * ^jcdl ooUi SjL'Vj t oL^LJL 

i^b ^ J ^^di UUVl ik^% j t jS^UJl t JaJ ^^Ji J-^L jlL-yij 4 v^LJI 

*** ^ W ^ Jf j! . jrf i*^ ^jj^ t ^ 

. u,i ^^ku ^i /^i owif-! «Jji jui^ j . 



1A 



JUL 3 <. lUj U**L j*u iiJbiM ^jUdl J Jlill fLUJi I a* Jju ^Kr, . ^^kil 
01* JUL j . JJLL /Si y ,JU* 1 . - t . Uoap oIp^ ^ jA 

J*j£.\J»jk& jiJUil ^ ^ J Sjbr ^> ^ (JUJ! /^UxU j^Ull r !^^i 

O^^J j^Uailj ^J^Jl JaiA- V^jCj 4jCJcl~« f t Overhead projector 

^ ^1 3 oU>Ljl ^ j-bJi Jp ^ j&c If . t oLi^iiij 

oU^Ujl y oU^Uj! Ua? J ill y^l y < j^Ull Ji, ^bJi 

c SjUJl y t apU^JI *l>* Jb-t 5 ^Pi ll&i If . ^1 jjJl jyUJ ^Ui! ik^Ml ^ 

dJtfc pjJ JjU A5 j&j 4jUJLJ \yry jCju OU^^JI J (J*Jl If^i\ j^U^ ^ 



jJUJ ^^UaJl jIjul-I Jua>J J > jUp^I J JL^-U ot -U^ ^ ^ & 

^Ljj Jf t v- 1 ^ ^ ^ d Jl t5^*Ji f.j*& oL>-;i>^l fo^jj 

t-ii JUkI ^L*uS"l J ^JUaJl SJLpL^. J <^yj> £\ IjlA j-j jJdi vr^l UpI* ci^-* j c -^-^ 

t^JoJi ^jiJl Sjj^Jjj 4 oUii (^j^* ^j^3 * ^^y^J V/l' ij-j^ 

V^Ji JJ j . Jl J J-ill ^yJl ^ J*^ js^Jli dJJi ^ j c (UaJ 

-oLIk> Jl Ji^ J^iLl ^ Oli ^ r Jji» jf^sll 



oljL=>-Vl J ^*Ak!l tbl UL^I . Sjujl^I S^li! jJLj j aJ ^Sfi oULdJ jj* Jp j^li 
t J-^iJl J>-b JUpVi j t 2LJ jdl obr! (JUll J*>U j* jJLidl ^ j& -oli 

. JUJl>- wJ ^JiJ Jui JLpLw* c^-^** -t^J AAjLJI oLJJ jil 

01 ^ ^ c oL^Lj^i 1^** ^ la*- JJi villi . <u'l * ap 

iSy^i\ ^ jp cJ^J iT^-i Jil ^L^Vl ^ i^l ^ JTj IjS oIp^ 

.bSO ^-LU( J*6 lr\ 3 x3 Jrtll Jp y ) ^Ltf-Vl : Uli . f.^di 

J* J^j * <j?j*yJ» L>UiJ (j-W^ ^ ^^Jl oljL^^I >^ : IsJU . v^UaU J*Ul! 

Sii^i oi>ij ; ^U^-i J^*!*j oLiiUll j*u olJi^^llj v ^iJjb'VI 

t JjliJ-! ^ . ^j^AlaJl j& f m ^ix! «JUi»j AiiU^ J>-iJu« c oL-^Li J^^*-* J t jjJl 

oUb^fl j^! j t -o^AkJ Jl^ ^ij Jy«il ft liSfl ^ jrys; J^ii Lc^j Jy ^ 

OwU-JJ oLnA^JJI eJlA Jil ^)*>UaJl Jp y* OUJ* ^ ^ ^ J 

* * * * 



^L-IT ^*AW jU^i ^ f !J^-i ^ N ^WU j ( f ) £*~ijr* 



j£) J.l£u jl ^ j ^ ^ ^1 t Isij J 

v-JL ^1 J^p ^ V i^ijJi 5^ (JUJt ^UxU j^A\ 

V^ljl ol^L U,?_, U*LJjl .kjje (J-Jl / (^cdJ 1^1 jl^J JIT lij . -bydlj 
t ctfjlilj t ^aULIj t j5U^I ^ jJ; J ^iU J^L jtib" ej^-J l^JU; ^j^i 



vr 



. ju-i j^iJL o^Jdi ^jji 

? ^Ull ? Oljl^ii ? ^wjJd / f}*& ^WLM ^ - t 



VT 



o y.U! o! j±\ (t JU?j ^JUs) £*U: 

^ >JI jJUJIj (cJUJl jriji - >Lil £ iy 

^^ii ^ai ^ >in £ijJi >~ - 



5 jcU oUk> *UI _ 



^ Jjj'jU-i - (Jiill ^ gun ij^i _ 



r lJ^j obJbt j hy t jA\ — 



5 ^Ul Ol j±\ ^UTj ^JUal 



Models for Teaching and 

Learning the Direct 
Objects Of Mathematics 

lyJ Uil y J^iUj t oLw?Ij ^11 jJUj j (< 4*J U-ili Ju^aiJl IJt* J Jp jc^ j 

. £ 3 Jf ^IJj^jLw-J ^ *JUi j&\ 

f^*^ j • ^ ^ V^** T dji^ iiJbat uIp y J ^JS*z~3 jl 

C^-J ( ^ ) ' ^ j;> ^ 3* ltO^ Oy*^ >^ 

w 



w ^ j^*^ < 4 j ^" ^-^^l ^y* ^L^-Mi oIp j-i?^* j^L* Jwa> 

y^^l* ^r-dj-dU pip y: jp y-iLil ^ y&\ .z^' J • t^s^j ^ ^> ^ 

. pJjcJJ ^1 ol^yo oIp ^ ^oti 1 ! oIp ( ^ \ ) ^U-l 

^-*y*3 • ^-ij-^ 1 £^ jW^- 1 j ^ j ^y ^ J^- J\ ^ojJU" J 

ji ^ ^ Jfc u j > J*>U ^ oL^LJI (JU; Jp I ^JUi ^^UJl . ^1 J 

^j^J • j Ji-Ji *Wt j Ua^JI j ^1 J.I piidl ^ ^1 jLx^l jlp l^Uly. 

£ iWl jLx^l ^U*J Ja^J J ol jcLl ^ £o\<dJ *UI Ijjb Jl ^ Jlj jl t^jliJi Jp JJUi 

. IjUio l±+*b\ 

^jjj a* oL^L. ^Ji J e^Lil yvp ^ o ^Lil ol jJ~\ JbJuJl jl If L. ^ iU 1 ! Jb-I j ^ 
J 3 ^iLil oi jiiLl ^ jjd vwLit jU 1 ! ^^p ,Jp JsaiJl j . oi^Ji ^^i; j 

: JUl J.^all 3 y^Lii y%P ol y>^i r-i^ ^ j oL*>Ij yJl 



V/ 



^lii ^yji c iy 










^jiidi ^Ji> ^^y^ 































* 



1 



pkJlj fSxti J>j*l\ ^je 

j* ^ ^ ^ °' ^ • r 1 * 11 ^ ^ * ^ ^ *^ ^ 

v Ju o ^ oi t 4 lK 1 ^ u > ^ ^ r*^ 

oljl^ilj ^UU ^ jsf^Jl f.m cfe ^ cAp^>>I ^ js^Jl ^j-d 



£■ itf flJjk^-L» Jsiil iijaj ^ Jl Ljli jl 3 jyw> ap J o fr U^ J^Jl ^JUjj ij^JaJl 



i-Jf^l t*s*\l\j ^Ullj Oljl^ll ^rij^" J fO>«s~j ikoJl 




















(^) 










(^) 










(O 














IS" 


































I^U* i>W ^Jp jl ^Lv^l 












(°) 




















(^) 








f jfA«iJ Si^l V j jjlij 






















(V) 








£ j$a* J oUl j^P jUj^I Jp j jiyO ^"^UaJl Ja*: 






















(A) 














4^ 






0) 



* 

JJ l^y^ ^^iUl 5 ji\A\ hs>\±\j ffUtij pJULl ju* ot ^ : (V ) J*UJl 

. sjujJ-I ojlll pixJ U~ ^JU* JT jlT lil U xj^J LLi u^i- -u. 

e. 

JUJjLI ^jJiJI i*o 01 j£r r*^ rr* 

^ ^*Jj! J r O^J J\ 5 jM ^b^il ttf^J ff^J 

. SJUJlJM wbjl ^ 

^ju" jlp . a^L^I jl O^U: A>^y Ail* W 

^wdb fr jJi ^ Nju Lit jl Sjl+JU Jltf Lu ot ^1 ^ 0^_ ^ *l^LUj 

Jt. O^l^ iJU 01 J^iNl [x = £ -^] 



3x + 4 = 2 
3x + 4- 4 = 2- 4 
3x - -2 
3x = ^2 
3 3 

_2 

3 



x = 



T = 1 + 

t - i + 
r r 

T _ 

r 



AN 



t^Lil ^JUL" JJ 0^ ^ jjSi .>ap »lbb ^Ip oylS ^jl^w^L oljl^il ^oi; 

I Ol \^ oL» ^iaJl ja j^S ^JU- il.«>- ^yti . IJL>- yf *jy*> 

jl JJUJI IjJlI frJUL- ja SfjU ^ . J^U ^ oli>Jl O^^Uj V JvUxll 

^Jui; ^^jc (( SyUIl ^> J ^LaJI AjjL-i* ^^^V W^jj U^U> (j-lyVl » 

^ j^jCj j»-f^'^ Lull y-t^i f ^yj ^LaJL; dJU ^^UaJl O^b- 

I jl^il Ua>- — ^a\jj>c^\ ^ ^y^-y o>*i*il <J**> . ^ ^^S" <upL^? 

. ^uji ji ^o^jj out 

. oLj ja j&\ cJLJuirV £jLdl jj, UJLk^l ^UJlj ^-oA-U W IAaj 

s * * * 

^U? j>jC Ajli ( ) 4jLiJl ^ ^JL-Vl dJUfc Ji^l? U^lij l-V ujL^Tl lib- j 

flji^wJ v dLiV Lfj . i^ill wUJ! J>JI fU>w-L ^yikll OU^J 

^1 JU^JI oVjUj ^UJI ^ jbjll <iU oL^; Jl j>^l ai ^UJlj ^JbU 

J j^sAaJI *_j*>Uail jJUll 01 iiJi d J iplwaJl iU; ^jA\ *^^UaJl v_-P 

^ i^I Jp L-jl^ fr ji&i ^U!i j ^Ui ^kii j syiJi jul- ^ ^ui . JjVi ^UJi 

« 

Uiasil oljLfil ja J^l ^Ltf J^JU 01 ^ U 5^1^ ^ yj ^bil jL^I J^P 

o^Uil > !Aui . SJbJbLl 5^1 J vJUJl l^lji ai ^lj 

i^J 5^ ^IjJ^.1 ^^[-Sjc + 7 = -5]o - - v + - ^ULl ^u-l^ y^l 
LfLU ^jl^iil ^-lySfl i Siji; j> f **Ui j^p JbLl ^JJJlT j . jJL- 

^ . v ^toi.^u jr jtr vi^j r>4 iLL oii > jp J\ isj*. ^ 

0^ Jlj-Jl ^ ^1^ ^ J* >JI C l Jj^ jWl J^l f ^ ^yJ 

AY 



jl ^ ^ JbJuii ^ ^ v>L j 3 ^ 01 -Ui : ( n ) JeUJ* 

01 j f^UU ^ $ ^ru* J ^oLJ 3>^! 

J& ^i>I ^ Jp 3yiJt y* £*UU (JU; J ^U>! J^lyJl o^t . jJJi 

Jp ljXA\ j&j . Jaii ^^^iil J> j*i v-JUJl J| f uu/ 4jLT Jp 3j-uJl . f 
(JjJ joyj . Aij;JaT Jp ^"j-tfj ^^^JJ ^JlWl ^ J>J ^ j^lJJ ili^/l ^JuwaJ 

l^Liij J*>U j> olftUl ^liii ^r^" ^JUJi 

Aj^^ij ^ (n^lj U ?JlA 3 jjiS" 5JLi*T <-/>UaJl iSj. <S^ gf^j (J J*> J a~-Ju* 

JT 01 JUu j 5JL.JP ^ J^U ^ o^Jor 3 j\+a ^ ^ 0» 0~ : ( V ) 

5^ Ob/ f iJ^L 3^1 ^ 01 vJU> JT Jp Aili iJU f !0^L 3^1 ^Jlt 

J J\ ^L^Ti ^Jl. v-JUJl J>j*t ^ Ji Cr 4 ^ ^ J ^ 

lii ^oiiJI ^ ^>w^ > ol>^ f ^ Ait J! oUa, ^ j Sjl^i! ft bt 

oU;;i ol jp jltlji ^ ^ ^* 

. Jy. *-Jl yt ^ j^3j 



At 



^*UJj j£T J^LS <JUi ^JUJi oL^Jl^ iU^Jl Jp iJjUJUj Ijdl jJU; 

Jf J^L M OS v/^Uaj! aJL^j p}A\ ^y JLi Ji IjlII J| ^. ^ J\ Jp^ . ^| 

J^ J .u^" Jp ^oij L^JJ ^JU* JT ^ ^ ^ ^o^ji . -uJU; Jii ^JU* 

0^ 01 ^ - (oil J JUi y If - Sj L^ ^jjj J iLtJl : ( A ) iUJl 

^ ^ • 5 4^M ^ fl-^-l UaiLl ^ ^ Itlil J^SC ai fHh ^u Jl If iiJb* 
Jf J; • jl U^l oLL^I j^a* jLwcu-l Jp ^Jlkll 3j0i ^ 

IjI^a ^JU* J*U> V\ ^A 3 . v^^U ^ jj> JJJ^ Jjj (jail ^ j\ JuJ^d 

l^L^ri OfeT U lij ^Ul 5^1 ^ ^i>! J| N/| 5J ^ 

oi> ^^axJ ^ . r ^ill Jiff o^Op ^JU, JT -U yt ^Ull J ^li)l J,LiJ! 

J (\*^ f >^UU ^1 £ 1^ f ^^JJ ili-l ^Ju^zJ k^jJci\ Obyiil 

ilU J^ jl j^_ 3 . SjaJ^ll ^p iUuSfl Jiff ijrfjJdl Obyiil jL^^j 

J/* p-T^ v^^ 1 ^ Olj oUjOJl oJLA J>|j>l J ^JUaJl ^UJ ^ 

^Ull ^joJ ^Sfl J.UJI ju ^Lli ^ oljl^il J JbLl If ; ( ^ ) i>UJl 
j^UJl oily JT J . {j&Uli j^-^ij ^ iS^ ti-W >^ ^y^ 1 

. J»LuSf1 J v.^UoJl c Ui tfju. ^Li] ^o^Jl ^^1 jJUij 

Li^i* ^ Up oL>^ ^Lll ^yJI ^-iy: J^ j| ^ ^ L.L. J IT LiT^ 

. ^Ldl ^. ^l^, Lff ^O^Jl ^yjl oljLx^M OljyU Jl j . iJlJL^^ 

lil sJWl jT^ 01 ^ «ii ^ pUi Up ^ ^lli j| ^ ^ 

01 ^ ^^Jl ^jj^ . ^jJl J O^pjL, ^^kil J^ Jl r ULl JjU U 
^ ^ . ^^kil ^ JpUJI Sjo; ^ ^^JaJ| ^u.j ^bLjl ^y^l Jp ^1 ^ L. ^p 
V^LJI o^lil ^>w> Jp j ^jOiII J Jl JJi ^ ^L-L Jaii j^ ^JUI ^ s jjLl ^op oOil 
(1 131 i-^U v^Akil J*i 3jJ0 i r \^| j^i j^ oL>LJI ^p ol fr U)l Jl j^JLff ^oiil 
^joill J SjoLl ^ ^ jl ^L-l a~ j . J^JI J^b fUaJL L^U jTLiv* *JU 



Ai 



j^>W2j j OlJJl J y 6jf j^ilj V jaJSo^j jA\ J Ja}\ Jp OLs^L ^il ^J^ 4 jji** v^-U~> 
^*>UaJl Jp yS jSL pJt> ^-jj-UU \jjLJ\ Oy^j fr* ^* J ^ j*^ 

^^Ni ^^U; djk^yu If ^tAkil fi^-j Jp ol^wdi O^oJU 0^>l*M 

jr;p a^>- *) oi ^r^yJ j jt-U^JL! AjJLJl ijUt^^ta j^-LA' ^ £^ <J v**^ 2 -^ aS'jLjl* ia~£ 

. iTjLiil Jp ^/>UaJl 

VI * e e 

: sjl*- aLl-Ij Ak~- N aJW J> L~j j ^ ^ _^ ^Ua; jl ^4 aLlJ (t -Uil ^aL L*jupj 



fid 



? Jr ~&\ £<J- L-Jup J** bL- 
? ^U* ^-53* fli. L. t fUil ^ U jA\ Jup 

i r uii j ja-ji ^jr a^jji ^ ii j*ip iiu w u 

aJ^U* Jp Jj-u2>JLi Sj^Uil oij& J Jp J^J ^j^JI ^-jaJ ^ J* 

: iJlJl aj ^JaJl ^ r slXP L- 

? « iijL^ j d LJ jj JT Jli <j;jL^ lili. Z\ or lit 



^ J> (V) 
^ Jl> (0) 



Ad 



c^u-N ■_- jjun ji v^i j ^ r^ 1 ^ "-^ 5iLwl tUi i ***** ^ r^'' 

. aj jj obb^i viii; rr L_, ju.j iit-Sli > w^k" 

£ 

oLW J oiy^i oL-y^il U.up ^p LiUl JJ? -^1 A^y ^ U Sj>Ipj 



. Uai. C^U-N" ^ J ^l>j ^J? -r^ 1 Jj-U' JU: ^ ( Y) 



Jp J<_y_ : IIS . *vW-N' V-L. jjP y "UJi ^ C^x^ jyJS^j fr&j .^-^V 1 



Cr t, U^upj . (JUJI J ^^Uxll JJii Jp J-x; Sjj^ ^-Jj <^ 
^a^p iiUU ^Ui! jwai oL^l Jl ^ ^11 ^W/- 1 

. ^U^l jl ^ jji dJJij oLl^Nl jj^J^ 

Jl^^i Jj^ ^ r 1 ^ 1 ^ j ^ 

4,1^ s^ipi iju. J . ( >*J 1 ^t-^ 1 > y > r^-^" ^3 

. oLU-i ^ >Ji ^ JUli obi>N ^ j^udu N ^^Wi J*^ ^Ali 

. J yd! JbM ^ or^ 1 

IJjh jl t Ul^ ^ 0- bL^uJ N ^Li! ^^Ji £>y d\ ja fS>)\ Jpj 

f Ji^! bij . ^^Ui wLj! ^^Lii j ^UU j cAJ^S ^ijjA J-pj ^L* jrV 1 



f ^ c iU £. r -i>^ 01 j5^j ^ i-J itat ^Lil ^yJI c iy 01 

* * 

jriy 1 ! IJl*j pJ^Jlj (< >UdJ fJixll SjjU (Jij. jriy Ausubel J^jjl xib J^j LiJt 

01 j£c If ^ £^ >^ y ^ r^^ - ^ O^-J • r^ 1 c/^ 1 c*r* 
^ 3 yJi ^ Vri — ^ ^ u jM 1 J^" r J ^~ j - ^3 — c V 1 

jJLLLI ^ OL.^ Ji ^ aJL> ^ 01 ^ ^feTi Jl* JT 0» J#jjj» 

oljl^j t^yt ^ij iU-dlj ^UJI kjP^Uj ^Ull ^ ■ fr^LLlj ^Ullj otjl^ 
^jju* oii Jijjj^ uij . ^>UM J <Jy^j J 5 * 

gau j Jis yuii i^J^ oi Jp ^ . pi v-Jii ^ J-^ ^> 

oUMlj . ojiiil oUfcll f U>^J ^ fjJLlI jriy: J h/p 

^ ju ^ Jp v>^uji jp ^ y^-j J J*u c?* ^ ^ ou^y ooiii 

Uip C->Lj ^->^UaJl OpL-j 4JU ^JLp ^yjw U ^a; c^^UaJl <Lai«j L*J^Pj 

oLJ» Jp ^pL^" jl\ a-tj^ J > ^ y ^ ^i* f «^ ^ f l^^l ^ j 

j w ^ c ^Ji jp o yi ^ j jls'isW . *^ j^i* 3 *w£=u j Sy^ 1 y^J* 

0U jJUi t ^Bifl Jl^l a,.^ J^JI ^ . fi-iU Jip J i^j 
aJL^\ li> Jy^i* frM o" 1 ^ ( ^ Vo ) Callihan 

^ ^ Aijy^ A~*\jj O^Pli (JUjj ^ J fO^L-J L->^ W-J iijydl A^Ljl 

S^JO-I 5^1 O-^^p 01 JU# . Ji^l Jp oJ^\j 6y iJf r ^.Jai 01 



AV 



u* of ogr . u^, ijULi cJj jr j ^>Jij ol. >jj oiu ^ 

^ MO«y j Ui OL-LL U.U v }UaJl ObbT J tl oL. fr mJ iSj ^Ul V> L^| 
. ijy*i)\ o,L^lj oliiLlI Ji. ^ JLI J->U ^ 5^ ^ JT iJUi 

^ui uxls ji v-f. ik^Vi ^ i^u ^ f juai s>i ^ c iy ^lp ujj 

■ A;-**- (C-AiJ j;^ 1 'j* <nla^_l j^p 

•Ofcll 5jyt-l ^ku £jy ^L* 

^-ij^il v-L.S/1 oUL-Ib fl^l (^) 

Jl jsLl J^UJI ( f ) 

. ^Jisll ijjjLl jjiu ft lil (X) 
yilil ^ yJl oLk. ( I ) 

cj^iail ^JUslI 3 jjLI jjii* ^Ji; (r) 

^iyi oULi (>) 

bill tfjrf ^ jilv J f jUuLl ijjLl (Jii. i--LAl oUL-ll ju^o" 

. J.1^11 Ji^di j^Lkll : Jjjjji 

j iJyt.j Spy*, UJ. jTft f ^Q, J ^ J ^ J, ^ ^ ^ 

J**i\ 3 JiVl ^ULI (r.oi- ^ ^ . v/potf 01 ^ ^ j jL . ^ L. t ^ 
ofc* . oUJl ^Lllj £*LiLl a*, f oa UJLbLl ol* S^l ^Lill 01 J\ . 
oU>dl (te j ^<*U\ opLw ^ « ^LiJl Jl -u.il ^ » J^oil li* of J.jjji 



AA 



* * * 

Olw?L J\ J ^ ^ oJb-j jl jyl* <jN ^Jai; Jl . j&\ pl*Jl J*£j SJUJbU 

jviw ^ji^u^j ; ^jfcbU ^ ol jLfr* j <JjLI>- ^wUJ jJJi Jj ^ i*lp fr^^L> 4-iJL*j (C-^j ^ 
lt^ *lj^ Ji ^ Jt ^ jt if 3 y Li* frlj^l Ujl^p J-^liJl ^ *A^Li ^bJl 

j JpI ^j—^l iUl^Jl Oj^j-msJI Ji ^-~P*>Ul V^Ul oJu* ^ii . iJU^S/l 5 j^j-^aJl J**^ 

Jl J^L> J>- J^J Jl t$-v*~ ftl^-Vl £^ J IJU U^P 4jflJ>^ l^J^X^l f Njl ftl^^l 

U^Sfl S Jr ^Jl Jl Jl J ftl^^l 01 J jU: ^ JL* . iUlT U^Nl 3 Jr ^Jl 

. <U j\S**t «J <L*~jJL J*-*!' 3 

Jl 4-*JaJl )) J>-JL- fU>*iw-l JLp l^ uL>L ^1 |JUj d j& tjtfl j^iS" JL* 

J ^^UaJl jU-Mf . JJ ^UJl J>--^ ^> J^ 5 c£ Jl If . « ^UJl 

Ob ^ J <» ^j*-^ JjJL^ JLi j^iJl Ji J^Lc jjiJl j^lill j ^LJl j ^oLJl y^aJl 

J jjTNl ^*>UaJl ^p Sju'U Jit ^ 3 jJ-\ oUli^ J ^ Uj^ ^UJl ft^jLlI ^ ^u-il aJIp 

oUL ^11 ^ j ^*>UJl £U Jl >dl J^UJl Lu- JI JLiV JpVI ^iy^Jl 

oU^UU Jl Jp Ull 11* . jijsll Ll* J* jr^yi ^ J V^Jl 

^ J IjJU; Jl ^JlkD ^1 ^11 <J-y. & j£j J*^ 7 J^ 

jJLdl Jaj^j ^Ip ^ ^\ jjAa x^ai jc> Jj^Uil pisLj Jl <j ju IIaj . jL*rl 

u^i 0NU1 ov ^ j ^iri ju jr j^b ^ ji ^ j^is^ji j^i >Ji ji ji jjjy ^ 

Jbf JT Jii ^JjO' ^UaJ (jl AjUJI Jlj ^yiJ ^\ o^A\ OJj J lit J^J Jl JjLju 
Ji* l^y ja ^yiJl ONUI ^ jJU ^ J*^l jJj^l lOyi J^jjjjjl -U Njj . ^^1 Ji 

olw?L>yJl ^5^*^ t,^*^ JU oNLil J^l^Jl j-i yi) v-JL ^kJl <f>-j cJlT U-f* 

oUL ^il J jJjJI oL y^> j^Ua* o^I . v-j-dl oLv^L^i J>-b IjlAI 11a ^*l Jyi^jj 
^p JJUU oL^L^ll J iiJbaM oljyiil Njjj Jp v*>UaJl ^ ^ ^ 

^Ll Ji Jjjfca cy^l ^ ^ . jy iit ^ J^b ^Uilj, Oljl^ilj jJLLLl jv Oli^Jl 
^j^kl^ jM i»L-^l ^ JJiJl ^1 /I > Oljl^il j j!U^I ^ <Jl Jp 

j£j |f r aixil 5^1 (Jk> £*y ^^il ^L-^l J*^* ^ Jl >l J->UJl ^ J^j? 

. v-L-S(l ^I^S/I 



o jcM oUku tlil (Y) 

£^ . 3:>-U^ J Joj fUi j! J^S f 3 jjiT VlSLiT ^Jlisll 3 o>-L jl ^$Lc 

. jl\ sjlli ^ ^ ^ ^Jy^ v- f-^-* 5 ^ (Ji^. Jf j^„ jl ^4 j 

j ^XJ . iijllLl oU,b;llj ^J^Lil ^yJl oUh;* : oUh'.l I j^* j.\P y Jj j j jl iJ>^ 



^1 ( 3JU-bU ) 4J jS- jl^il iaj^j jl ^SLc aJjip 4^ jJUlil Ju? ^Lil ^ yJl .'j UU:^ 
*Jjk^-Jj . ^MiaJJ o^^aII j& jl^il ^JjU ^Lll ^y»Jl Olja.:* ^JL^ju-J . ,l?'Al J; 

J ijjliil oL|i;< -LpL*J . ^*>UaJl -UP L. J ojydJ ^JjcJI jl ^il ^-JuJ -Up ijjlill oUjaJ^ 

-xp! — " If . 5ill I ^Jij J L^-JLu aLLJI t^jLllj (^LiU oJujJ r \ fr^jLllj J**^ 
l^y^j^ ^JlL^ ^Jlj o^yiil jjPj ^ijy^ 1 jl&Vl Ju y~£\ Jp ^*>UaJl iJjULl oUia.> 

, L^-*j Jal>- JL>-^j Jul 

w -*j-Vd vjl Ju* ^Ip Oy*^" . oL-J?^yil oij yL* ^jj- 1 ^ (J jLdi i cA -UiJj 
^ 1 Olilill Jl ^Ll ^ ^liil ^11 Jlilil jtf _jU*L ^Sl J Jb-^* {tfr^S JIJI 

wJLA\, Oljl^ll ^ ^ J ^~JT f JLjL jJ-l jtT jO-l ^JJi J . v^^iaJl ^ ^ 

. Jjbl* j^aS ji\ oVjUIIj ^^1 ^oliilj J-aI^L ikj s 

^iuc* ^Jj>xj: — " jVlj . Oltiill j ^ro^l ^l^> ^jli> J ^Jl>x.7..--J ^uL^aj aJ 

^Js j*j O'-tLill ^j-* lj>5^ jl If c (J J >^ ^tf:'--^" ^ a aJIjJI * ^aa ^\ 

^jj^j jl iJlJl ^i, jli jJiT 5-^ ^1 syijj i_Jl, ^1 ^_^L| 

3 UpUj; 3 U 3 . olihll Jl ^JLl JliJ^I J jjli^ 



a3I ja ^ )\ Jpj . ^^oLl 3ilil ^Lj j ^ J j^Jxil j v^^UJl ^ opL-J Ol ^lil 
J SOjJ^ v»JjO' 3iU fi^Jci Liaii Vr^Jl ^1 1^1 Jp i*Aidl oUh;U Jl Jjl J J&j jlT 



S^^M oUail OJiT bl L. aJ JlJ^il . J-aiJI J^b oIpL- J>=~J 

*>Uoi; aJUI -UJUdl ^ J Uil ^^AkU v ydl oLJ ^ ^ 

^ l^y^ oL« jJ^li ^Ai; JJ y L$-^i*j Jj^IjjJ sojOp aAap ob 

^ <uS^ JiS/l Jp jJtfi ( jwaJ ^i-o jl oL^bJt J 5 jcU (Jai. £j£ ji y> ( 

^*>UaU aJS' } Cr*J }y- $ L*>- jg^i 

o\bU ^j- J ^ . iJbJbi jftS^fl ^Ull J! ^Lal a^ JJ (Jiill Jp a^ 

. (Jail f„ JLiJ ULil V Jli V *>U*)I Ja*; Jl O-UAl OUjaAl fl-Lki-l 0">^-iv* -b-l 

01 Ua IjLi* Jli} . ,Ja:<.M ojCJiJ -LP v^UaJI jsOj <^ J*- '"^ 

^ ^Sll JkJ^ll jf. J*- J*^ ^ J ^ 5"^" LS^" 

J jJ~\ jv ^1 Jl ijli^l £s ^ . .LiL ,»kll ^iki r4 W_, 

(Jidl ^ aJUJI ikiiVl (4) 

. ^juj uyi j>i ji\ by r-^- °' r-^ 1 Jju - 

. ^bdi j 4-L- v» ^ r 1 ^ 1 ^ u -y> J 51 °y^" 5jlil 

^ >ji ^ . v-rtUJij (juii ox "^u; ^> ^-^ J o^s IT W J 5 ' ^y^" °' ^ 

jl ^ ^ Al ^-ii J yisll ail ^jJl OLi ,JiAl J o-^o-Al ii>)l 
J j ^ju. jl j^r c-UAl ,JiAl ^iy 0l» f j>} ■ ^r-^ ^J^" ^' C 1 -^.^ i/J-^" 

. ^jjji ja Jaii ^ J oi^w-i ^ ji y-i ^jy 

fM\ f+\& Jl ,JUll ^ 01 ,JiAl (C^ SJ^ *U\ 

(JUll jl ^1 ,JiA» ^j-u ^il 5^AI JU"i Sijj Jp 

. ^-jUJI ^ U 5i> |t Ja;»ll aJUI Silil (4* o' 

ouyv J.UAJ jiJi cr ^Ji ^ ^y J* i>yN v^W ^ Jl 



r-U.ll 5>! ^ c iy jl ^ |^ . ^ ^ JjL . ^ 

• J JjSfl j^-JLi £JJH ( ^ ) 

. jyull Jlk; Lf ^_ t j^uii J*.yd\ Is. y^- jjcs La ^Lp Ju ^1 j . 

. « c-,tf i aJ ^oJl . ^ ^ ^\ y j\ 

c >Jlj oLL* a/. UlT (Jxo J\ ol jjAsLl v L-». ^Lci j 

jf. ijl* j±\ j JjA\j . y y c j, ^ 

. Ijloi. jjisLl jloiil j jloiil JT j . I>i. 



^ } M >U | ) ^ ^ j ^_ )J| ^ J ^Ll J JjVl ^1 fjj, * 



£ a, b, c, ,] .... i J't 1 ^ 1 ^ ^J^" 1 | 

^I^jVIj s^^Ji ^Vlj joJi jl^V o'^l oU^I j 

( J*y& '<*r>* Ji J 
oia*i. LJ i^l- jJ-\ J oljjisLl ^ ) . jbLL, ^.Ui jjjdi : 

T AY 



J + E 

f * + 1,^ ,>(a + b), 2r jZ ,^~^- x\ VyTT) 1 
L 2 r 4- 5 J 

^Jedl jlJi^JJj jlJi^JJ iijLJl 4liU^/\ ) . jJcla j\jJla j\ jIjUL. fj\ ; ^ ^ jljLi« 
^AiaJ! ^ ^JJa, t ^">UaJl ii^i 4,1 ^U-lj J~WJ ^iL. !-U ^Ji; ^ 

[fa t b) 2 and(* t bj 3 ] ± l } c + [ ) ^ ( t) 

• ^^W 1 ^ ^ oli [(a ^£) 2 and (fl ± [) t ± [) 

T| ^J^^-^J^IOI^j [^and^J ^ t I oJ> ^1 Ul 



5r 



r (a + W ] ( _- + I) mL> J> rfJJ» e >» Oj«[> + + ') ^ 

. ( t _ r >i ) a and b ^ t 1 ^> O^ 1 

w 



[a] 




[a] 



[J- 



[*]- 


[<*] ^ 


[6 2 ] - 








[(a + + ') 








[(a + 6) 2 ] (- + ') 





JjujJD J**Jl Ll, t Ll^p [ (a + ft) 2 and (a - £) 2 ]\^ - [ ) t \^ + ') ^ 
. ( r r ) JSCs. >I) |> + + f ) c—^ 1 

^ fi\yJ*oJ Ji [ (fl + + f ) AjZA^^ J±3 • 

. ( t r ) JiCiJ! ^ jwai If [ a : \ 3a%, 3a* 2 , and* 3 ] ^ t '^'r t -^'r t M 




[(a+/>) 3 ] V + 1 ) 



d\ J v'^ 1 f-^—' f (> J 5 " r--» 

<*[(« + b) 3 =a 3 + 3a 2 b + 3ab 2 + b 3 ] r ^ + '^If + + r \ = r <w + ') 

[ (a - fc) 3 *a 3 - 3a% + 3ab 2 - b 3 - + _ r l = - I) 

f lJ^-L [ ( ] 1 + 4) 2 , (16 - 3) 2 ; (x + y)\ (3x - 2y)\ (2r - 3s) 3 ] 
[ (a + ft) 3 ' (fl ~ ft) 3 ] V " ') ' V + ') * L ^ ri ^ oU>>UJl 

ilJbcu-Vl J ^">UaJl JipL-j cj^- iL.IT Jl ^ JJlj f -Xidl (Jiil li* 

. jj-Xi-t Oli ijJaJ i-ljJLi ilJU-Vlj jci-l J ii-** oITj^jL. L-ljjJ 

J [(a + ± ') olfj&il ^Ju* Jj* j£e V <Jl ^IjJl 

Jt. -ki vL*JI y> olf^iU e ja J^jdl j. [* >3 ]r<v^ 

tt^LlI j ^liil |JiJ 5-Lip Vi jjj$J Jp ^^UaJl ApL-o *Jl VI <uL" ^1 i^li-l 

j5o ; ^1 ist-jjJlj 0^1 ^ L»IT UyJ liyc JsL^r^Li jJUiil j (< Jidl j . ^Ldl j 
J>\J^l (JUJI Oli JJJJJ JiLi^L (JUJIj (C vLoL! W-iji L? — J . ikJuS/l oh <v^" 




a 3 , 3a*b, 3ab\ and/? 3 . 



4JI ^jp uJ»Lis^yij p-Uill ejyw J~*aJl lS**^ J " **** j**^ aJLarJI OjiUt* ^-b^JU-i 4jL ^i? 

oU jLc* J| ^ L^JLy^j oUjJUil jJUil U-Ul <L>jj± ^III 

J <S j* ^ j./ir>n\\ . Jb£^-Nl j SJjfcLiil ^U^u-l j J*bi**Nl jl ft l yb~-^l oLLp ^Jlj^u-L 
<Jp J j-s-aJ-lj rjt j& J UaJU Ijji uJlJU^I* ^ *U Jl ^4 *j| y& 5jujl>- ^jc* uJ>Uu^I 
^ jj> <JLp Jl ^ jib 4i yc* 4} \JU» p-Uil Ujlp . 3jujl4-I oL« ^1*1 1 

^JUJI ^ j . u^l J JU^I <Jut^ ^ U ^JUJI Jli aJUI ijuJaJl iUpSh 

Jft~*» J NiLo Jl 3 v J j* ^ <Ji>-^l j *] jUM j <jiJl 

yji JL U»Lis^/l aJLaJ jJUll Jaia£ Ji j . JIjuNI <^l>- .Jui^l Jui jJLSJu J^j 
. jJUll U^'" 1 "^ 1 ^ 0^ J* <U*ljM &±* l^j Jjuj; ^1 oJl ^il 

* # « , * 

|JU1I j ^JUail O^ApUJI ^b" Jju LJb ilopj oJI ^* J Jtl^^l jJUsIl ^>J^ Jl 
Jlj— *jy*& Ifj S^jJ^I jiJ d ^Ja>- *wJlUJl Jl*p ^^"j *wJW Jy. 

ilfj «JL* fri . J>bi^l jl fr l yL^Vl ^^UaJl oUL^Ti ^- Jl j&c j 

^v^Jl eJLJu^l ^5oC j . jc^jdl lJUb Jif <^U» oNl^ 4jLIjc* j ija>-*>l* i^-JJ jO^J 

oUJl olfrl^Nlj ^tyU Aji>-M.j jSbil ^ oUj^ Ji> oLJ-l oU^wdl 

^jyill j j iu-JUAl j £jbJl . oJl^il ^ Ol^^if (J (jJaj Jl Ob-^-*J ^ ^SsJ 

. Ob ^iaJJ ^Ljc* ./aT JJL**J jk^l J^l y ^IJl^w^L L^kbl^l oL^b ^Jl j> <_£ y^^^ 

* V ! " jb>-l <_..iifl.o U 4j ^JaJ J La ^ aJ^p ^ ^ Ja^l\ <ua ^ 

. aajLJI oL ^JaJl j obJL«i^j oujLtJl ^ ap ^*Jr 

* 



: l^Lij l^^U jJIj (_»L1^MIj (JUdU ^1 ^ 

• ^ j ^ ^ ^> ^ J ^ ^ ^ 0) 

^u^i w f J^-" UJUP ^ j '**->* & ^ 

4 U*dl oUUl ^ Jl ^ 0l ^ JijLl Jl 01 uj 0^. f 

• 

oU>il tfjli-j ^UJ-I >*IJ iiUi J> ,UI J J»Li^Ml ^ a*LJ (t) 

j«> ^ VJU; ^. ^Jl k^Ij ^UU, ol^l 01 Jl ^ ^ J~* (°) 

. ^/b j »lis-l ^ ^ O/J JLiaTbll 

. SJUJu>- jJU; Jul y J iJa^ 1 
J^j i^lwU oUiUll Jj ^Ul ^1 ol^UW .Wt J»LisS^ll> ^ 01 ^ 

iju* ou ^ ? 3 . a >i W«J» Jj ^ ^^ Jl ^ ! 

^ jjil ^. 5 5^ ^jJJl jrt Ua* oliL^L f ^ 01 

. bv ^ A- > ^ cK b ^ ^ ^ jLl ^ 

j ji^Sfi .i* fj* jji ^jjai > j^'j 



j vy^- y j^ 1 - 1 ^ j vy.^ y vy-r. j< i^-u. ouy*u ^^l- 

J_>U U IjJ . SjjO;.- oUy*> If. _j l^JiJ jjJ^j L. IjiUj pfjTlj 

. i^Ul tb'l jSoJl JL*V iJ _jL»i i,l Ja^. <olj J 
V: f OliLi^sl If* ^ jl jOi. ^Jl J.I ^ UjI ^ 1^1* » >>-.U > oJI yi_j 

jM\ J>-o; olil^Tl Jl J^, yjl ^"^UaJl J y*: U-Lp ^ . i^Ull oL. y*U oLU. 

. 5x> oliLi^Ti Jl j ya r ^l s \^\ J} j* JJU* 

^ oJl ^Ull Ipi ^1 yi J oliL^Tl Jl ^*JaJ| jl J ^ o^l «JL* 
ikJujSll ^Li f b'l ^.^Uail jii A) yui ik^J^ .UtKj ^aLijNl J» >iLl 
^L^TVl ^Xdl J* ^ ^1 ^ydi oU»Jl ^Ml 0U ^iiJU . ijj^l oVU J 
J -»>>i. ^jJl Jp iu-AI i^U *i>> ^ Ja__, oLfwJl ^ 

. v*>^ -u»-il ^ jLoII .IjiVl 

>Lau-"5flj jl yk-."5fl JL^T^I OL^JI ^1 

iJU J . U^L^Vl y v'l yu-Vl (JUsJl oUyJl >^l flju^L JiL^TVl ^jw: Jl ^ 

«^jLil_j ^Ull_j o*>^Ltil J>. oL*j,y_^ Ji. oL^Jl Jii t t | ^Vl flJLiw-l 
aJiy J,L^-Vl . If. j£) i^iiLl oVU-l ^ jop i^LU. J">U ^ 

ouja; y l^u oVu ji j^yi l^^l- Ju'x* ^ oL-^u- ji j^yi jjai 

^ ol>Jl Jl J^yi J jkil ^ oLUl oujUJl OU.LJI j» . li 

1^ ^ ^ji oid^vij j>)i ^ ^ji ^ ^jjir . oL.yiJi «ja jj* ^ ^ji 

. v^ULl If U_k;_, If U ixxr > Jl J_^, yi Lik> >JI 

i Jl i^U oVU ^ J_^,yi If I Jl^tt-Vl ^»L^I oL>vJl >^l 

»-u ^ i^u oVU Jl oU^- J^yi If I ^L^Vl ^LiiTVl oLtwiljj-lj 

\jg j^Ss V iL^Vi «i yt-Vi oW ^ 5>*ii <-»^ 01 . oJj-iJ i,u ■ oU^di 



«T >uiJ.I ^1 yUJ ^ ^ ji.j&A ( jkll ^ ) j-JJ-l (J#»s-u 

jijgj ( ^-oJ-l jux j ) jkll ,JUdl f t ^L^-Vl e>Li^rVl W^- 1 r ^u_' 

J^ill Jl Ij y-JU IJub j . U, jcJLjJI ^la^i-L, ^' iJJj-l oliL^Vl jVl _ ^ 

OyJUJl ^.y ^y^- f\i ^ii* Jj gj* 01 oL-U)!j oUi^l 

J_, . S^La^l UwJl f U**-l, o-jy-lij <<>J Jl J W d& ^ ^ f J • 
i ^jJi^ ^ J J> If j' ^j 1 -^ ^ ^ lT 1 ' *— ^ 

JJ >Jl jjJbj h^A oL,>Jj oUL-i Uk> oU-Ux U»Lii-l ^j^lij *i>i Jui^j 

L^J^ iijyw CJlT — (• tjj\y. ffi~* j ff*—* ^*aJ ja *i\ 

•All oL-JiAli jJJi £.j . JaLis-l (JUT l^L^ 01 JJ ^il jVl ^Li J c-.o»u-.lj 
c-iiil —^-JiJil iJL~. ^j 1 ^ 1 J Mj*- tr 1 ' — ^-^1 

^xiJl 01 — ^iLi^l ^-jjj ^ j — fl*^ cfe ■ v-^' 5 J s '^ i ' 
^•>UaJ! flJL^-l ^ik: ikiJl j&k d\j i'*J\j*^>\ oLL^ ^*>UaJl ^^>u-o jl ^ik; 

Ijali Oj-JJlI ^iL ji\ is>J\ Ol Jl ^1 Jp 
ja» jl j£c ^^UJI ^ otApUJlj ^ydl ^ SOs-Vl jl^J ^ ^Ul J*^. jt Ml 

r Ull jj) j ^ uiLi^fl j-i^J yjLil ^ yJl ^l^iw-l J^* j . ^"Akll X* OliLi^Ml Ja* 



J V* (Jk er 11 ^ 5 ^ J ^^ aJl j 1 ^ 1 

N <JL^TNl J^t ^ L-^ (JUl! JL5. y „ U^upj . ^ Ji ^ J^J 

L^iJuL ^1 ol^WI Jaii jdi^ * f^U^j ^^UJt ^J^l °" 
J* ^ j\ jJb ^UJl Jp JJ~I (JU1I il jl jwaj N cJ^JI ^ J j . (4*1! 

. aJUl oLiiLJJ 4j*Uj\ U*>^ £s^j lJU^TNI Ji L-^LLI 

j* p^JtiL* S\ Uj^p ^/>UaJI je>Jl ^tf ik-l J^ m j Jp (Jull v-^j 

. <0 iky^il 4jLLJI OUjJUil «^?^! Oij 4X^*>Ltf ^J>^ o-^J "^»y$A+ oIjLp 

oij a**Li ik^So oj^i oi^vij ij^Sfi y j**Ji Jijj* ^ ^ J-* 1 ' ^ 

Otitic Jl 0^U< jiJJI pjk (^fUf \ ^Jl ^-jjJb oL-UJl «i* 0^; M' 

0_^>. ^1 ikiJ^l JJ^ ^ ^t^c oU-Lo J-* 1 ' j 1 jji -Ai 01 ■ iio^l 

(C «^«il! oJu-U- yjj 01 J*- s-£ ' Vl>»i«-^ oLJL-Jl ^loic-l -up 

J I ^j^Us ^. ^JLi^J 01 j UsL^-Ml oLJL»Jl ^ lJU*i-l -up j . *J\ tS oJl 
^^UaJl 0_^. ^ ( Vt-W *i >J s— ^ ) oLL^J! J^l r Jl UuJl J^ly 

^-jjj ju; o-bJ^>- oLw^o Jl V* Jr^ oU_^u' ^-T > Jp Sj-UlL LUp ji>^f 
ji t5 <~>\ij& 3 oUL~« j tJujU; iJiJU- oljjjii >>-up J»\~iJy\ LjtL^TMl 

^L, jJI jkll oliLi^rMl 01 . oli>Jl > «»j>Jl 

^ Ujj vikJj VI yfc-Nl otiLi^rMl ^ ^ji^I l^li t SJ>I o"iLUlj 



: iksjSlI jt 

. ^iLuiTVl Jl ^ ^dl iL-ijSfl >A~J ij^ o^^j (f-tfi J* ( ^) 

^1 i.U)l v>b f ^Lllj ^Ull ^lAsTil i^lj oljliilj oUjjl>l JJ* ^ ( T) 

^UJJ v *jJl ibb.1 ^x. > ^y«dJ JJJI f.^l ^Wr- 1 J * ^ < *> 

f jtf * t witi^W (JUsll J (JUll >Jtl S--L1I C^ijdl ffr j> ( *) 

jbjj ^ i^>!l pi ilyS Ji l^h**-"* ^^Wl alxc-l Jj iJjUil oU_,Ul 

«r,i£ii ^ ^-^i wii* -** ai r 1 - 11 >J • ^■r^ 2 ^- 

4\ J^e vl^ Utf U^»1j £»>dl J»Lt^rNl J«£ Jl Jlj ^ IT 

. ^ JLjj>- Jja «_^Ua!l 

>je jij iaJUa. J> cAiL^L v ^Wl ^ jl pUl * jl ^ ( 1) 

. oULisTNl >L oljiSflj v-UJS/I j *A>>«JI i ^ ( A) 

lil JJij <-»*UJ J»li^ll oL^'l^l J^J Jl ^ ( ^) 

. <U» J»y I jl lf»IX>w*.l 

^ >s Uxp ol>>^ f oiu-J Jl ^ cbLijMlj ^aWiJI ^1 (W) 

iaii JjjTji v-*>UaJl >f J OU-wJl oi 5 j>tS0l oL. JA\ Jl > . ^jLi^Ml 

. J.,..; J»LiiTl Jl J>-»^l Jj* J* 
ji^ j/; 4i ^l rf^j (ndu-I Ijjl* Jl c*-* 01 ^ (n) 

*ljl ^ Jj ^ J oULi^l jL^I > \yo^i Jlj t JUaTill 

. iiytJJ JL^yi jJuAl 4il > ,JU1I > f la« a^Ml ^ Nx ,HftUj ^ijU-j 

jl j j^i j j-ji j/i^j^i ^ j-o 

j, ±y <il* dlli . JOJI a^jIj jlSiSlI ^ Jjf i*U4-l JN siAlij oliLi^ll 



yl Jy t <jjU-«ii oL-lj-l!l C-jy>-l Juai . ^Jl yi\ ^JL» & y+*r <Uaai> <jl 

jl^ a^U- ^ oU jJl oJufc cJlTj . (£ j>-\ J^t juj Ju**>Ul J~^£ 

jP C-j^I ^1 ^U^O 4«s-l y J Bittinger y^ i |f ^JJi j uU^I Ol]a~- Ji Jkd\ 

-by jj cJLi^l U^t ol ^iy ^1 JuMyJl ilL* ^JJi . MV^ JsL^T^i 

. 4j y y yblb C->»J 

Jp J*ju H£ fUaJ j f JlP ^ ^Ldl J *i^sM aJUI ^Jl jL\ Ja*j 

f .Ap j j\ 'o^>^a jJ> oULisiS^ jl Aikl>- ^JUi J| ^ y^> j i!l>- J ^^UaJl jL~« j^j" 

uU?L) ^il ^jjJ 0y~*oU ^ j cJljJ^l y^r Davis ^-^ib O ^ jj J 

. 3^ Jr\ J£\ £\ J J»lil J>L^1 J j^- ^^UaJl frUaPt J ^ y ( ^ ) 
JUpI J*>U ja L^- c jA\ Jai\ jl\ Jp ydl j 3^ ^^UaJl fr Uapl J ^ y ( T) 

. uUl jJJ i^L-^/l ^UlU iiy^j ajIjJ Jp ^^UaJl j jS^> j\ J> ( f) 
j^i5 Uap olfrbU pi L*-Lu LUp ^L^ ^^UaJl ^ 01 ( 1) 

. yil vJL-l (^^^ i^L* a^j^ ^^UaJl ^-...iC 01 ^p y ( °) 

. oL^U^ll J v^L-SlI j.'LbLl ^^UaJl 01 ^y ( 1) 

. oLX^t frl^t Jaj^il j S^^w. ^^UaJl ^ 01 ^y ( V) 

. oL^U^il ^jl: ol^ jy^ v»">UaJl j ^So 01 ^ y ( ^) 

. Jtl^fyi OL^U^II 01 ^^UaJl ±J yu 01 ^y ♦) 

ajI jj^j j ji _ 4~jl> j> yo 01 tj>s _ ^jiu jr j^L. oi ^y (u ) 



. aJIp i^J Oii iJip o^tflj ^ oL->lj^il jL ^»*>UaJi y*-^ 0* v-iy °) 

0^ 01 Ju^lj . ^Ul Ulxdl jyl yJl j c^Lil La A3J^A\ ol jcLI 

^Li-j v^J 1 l/Vpl 05 Olj Jul* uLuoo JuJl (Jai 

^ ^ • wj^h <y~M ^ ^ij^A £ Jl ; Ju ^ j 

ie-LJl ^L~>- Oljlg-* k_-»*>UaJl j cJy^j 0' — 

iplJl ^LJ- i^UJi frc ^iLil ^^UaJl OlJu^j 01 _ 

A3j^uA\ ^lyM cJUuiTl ^ilj ^Li^lj 01 — 

t^JIj gjjsJlj ^Ollj JU^l ^l^j ^bjl iJLiJl ^ 5^ x-i^ ^ ^£ 

. U atut l>u Olj ^ULI 




^ . , t. i t . .... ti - _ I 



■Ul 



oi jjuii orb j*- 
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4P yJr JS* J <-r^> Jf • t J* f If* JT j^j- oIp j^sf Jl J-^aiJl |i— Jj 

^ v-^-J < ( ^ ) ^ ^> J jJ^-j ( > T ^-W^ ) £*• J j^>- jL&u*V J»LiJ *i jj 

Sjj^l oVl>- J >l\ ^LLl SopL~* OjJu oIp^I J^b ii^l Jp S^^ll Ui-Vl 

apUI (U X iU + )u Jj^r J^~-l ( 

¥ U^J v-JL ¥ ^JU U^J ^JIj Jul~ apU* ilopl J* ( r ) 

¥ y> U _ ¥ ¥ ^-o^ Jb> ^^p -ks-ji J* ( °) 

¥ JOb cJ^ ouT ? gijul \ Y x U*p Ja ¥ <J|ju] \ Y + ^1 U*p Ja ( i) 

¥ bli _¥ 4*b ^>JI U*p J* ¥ ^1 U*p J» ( V) 
¥ bli ¥ ^ Jp ^ ^1 > ¥ Jp ^1 ^ > ( A) 

^L-^ fcjyU «pUI :>UpI JT Jp ^ UJU ¥ ^ ^ J* ( 1) 

^L-^ ^yU^Ul ^iopl JT Jp ^y* Uli ^ ¥ dl> j-A 4 J* 

(\\) 

. 4pLJ Jp 3JL- ilopl Jbs- j3 N -ut . ^>11 

VjJbs- dJUi JLiu; c^T bl _¥ apUI J i i*~Jl\ i di^x Ja Y) 

. apLJi Jp kj-f ^ *t ^ 
y gijui ji uu. ^jtr bi u^jiiij c >ji ^ J au*J 

^ ) _ ^> U J^ji Ail J I t > ^j/ U1 M y ' ^ b 

¥ apUI J iSj*\ *Lil c>U^ri di^x t) 

c^L^ j iiyw c—J wOll JU JUL j j^^ U apUI ilAPl ^ 
.iOP Jl>-^j V Ail <1^>- c J ^ ^^U, -J _ Jlil Jp _ 1 ^JoJli t IpUI 

»<-^; ^W^» «-*L^I ^*>UaD ^ d^ t <^ U^p J>L^TNl U^p ol >J 

. vlJDi Jl ^» Jl^- ^>>-j 



J1 J (*) U"^3 1 ( r ) ^L^U 1 jl ^ «J sJQai ^UaJi 

( \ r ^Ula ) ipLJl ^>L^ i^lii J^LsJl Jp c-Japi jji ^i;Ur iuJ 

1 ( r ) V'^ 1 y^*^ ^ J^J? ^ v J ^Jlk 1 ! 

t bap ^Uil j^Ut j iLii-l Jjj . (i) ^LL. ^LJ~l j ^ 

. jji > bap ^uii jtr bi > yh\ j± 3 . jr ^ w w < ; 

. J-**Jl kh>- j aJLl^! JsLiJ 1 iij^ 



^Jj=*s JljU l^U^~-l j! ^ OULJ L /a-a>- ^ j& J f 1 ^^! ^ Jp 

* 

J V UW j* ^Ul c ^L-i^l j Jp J^^Ll yh ^ t jU^ ^1 JsjLil jl 

u&3 . .Hi v^J' y ^ ^> ^> y ^ju.^ hW\ ^ j^i 

{J*c~jj a~*a (JLj Jsl^Sl j^wlt ^1 ^UjSlli . i^Ljl V UJ^I JT r l^l Jl Ij^ju V IJub 

V*l . pi^Jl ojLjl iiUi iL^ j j j& jl jSCc ^*>UaJl j JwUll ^u-l^ ^jj^Ja, 

^JJl ^ jJU t L^.ljjk^-^ -uwaj c^JUl k,Ja>dl j ^-Uii UU^^U ^iJl Jp 4^1,^1 
^ • ^ l/j^ ^ kj^dl ^ Ji, ^ JaJ^Jl ^ jai Ji ^1^1 ^uryi j 

. U loi. 0^ (^^1 Ju'L. ^ iyJJI J^iL-J SjJ^l XPj . slJUi J ^*>UaJl aTjL^j 

OL^JI >U-I f lOfl^-J JU^ siUJir . ^^UaJi Jaw ja L^i ^ Ji ^UJ^I Ja*,^ Op! y 

. U ^1 cJIJUb^l J iyJJl <JUi (^jl. ^yj ^o>JI ^ydL! 



flJtMrtil obo^j Sjjj^JI cilUA^l 



^JllaJi -b 1^1 d-;>- ^IaM flJUk^-1 vJ>ijo&I i-JLL. J Jl vjMjJb^l Jl" 

J ck: C-^ L* L* .ul y jJi-J c-^UJNl ^ J . i,U^Nl J ha* j ^L-i} «up ^ y^lil 
. o ^-J^l lJUb I^UL, jt J^^Ol Jp yf. JUL J 4 ^Nl ^^Jl ^ ^1 
^U^i JwJl ^ ( ^^Jl ) ^Ul ^ 3 ^Lli iU£l ^ <Sj*\ ^ ^UWl 

^LJ Ji* ^JiJ J jJr\ ^^ili jlpL-o jl ^ |f . ^jjl J^J Jtj*^ fr'/'f 1 

<^:'~J-I ol jL^il ;L*jj Jl o>J^ i-p^Nl ^ ^ J j • J ^1 

y-lka Lt-UP siiij j oLs^L j Uyw iJslJUbl J*A>^J u^UJNl jC^ jl j^S^jCj 

J V^ljl yjUJMl f JL*.:...; jl ^J>X jJiS" . <^-Ua jl jl a^L*^ OljLf* flJj*JJ~-l 

yy*J <L*lp AjLuSj • 

^.'^ ; l ol jJj O^—* 1 alS'l^l j Jp a^Jl! c-jUNi ju-L-Jj , jJjcJI vLS" jJ*;^ 

. S j-iLii Jl ol ^1 j^i^ 1 

- ; A v ! ^ 3 u oU^Ljl ^ J iUi ikj^l ^UJNl j jl ^ J3 

.-■ ^ u iii j^j j! ^ y.uJNu . (jujij ^UxU jl L^ji^i 

^u>i a* tf . ^Liii ^ ^j^j ^y-^ 1 J ^^J» y>Ji ^ o^u- 

• V^ 1 V^Lj osljjbl Jp jyjl 
. \*\*r >Up ^Jj ^ 3 j i,LzJ 1^1 Jp l^Jl i-UJl 5 JiJl ^UJVl f IJL^-I Ob^ 



J l^U^-l JJ L^* UjipI y jixjj ^ jl If-J-* jl ^Ull J*» vDI CJ*T 

. wldj ^ 1/ jjSi ^ jJb U^ply j £3 11*11 p-UU jb£ LS: ^J^ , 

. ^ c-Aii^J cjiJUbt U Aply JOiyj flail Ja~rf Oi fJjUi j&j 

lp» j^ jl ^1 ^USO j^& jl Sjj^ JJU i^LijNl J*>iLl ^ 

V-Lll o\j oULjl J rt > oU^y: ijaJyj V^j 

^ 1/ jtsl u ^ vJJi r^-j * v 1 * 1 *^ v 1 -^^ 

V^UaJl ^ j^j l/J^^ £^3** 3* 3 ^-^UaJl <J juA 2LjJJI V-L* O^bJl Jj^Ij vDl 
jJUU ^1^ jl -U*Ai t j^^Ol j> vDl ^Jliax; Ujup j . Ip-jl/ J ^ 
^IjJiJ v~Jl ^iUill JyaJl J^j j jl j3 il»IJb-\ UL^l OljXaJl <^ji ^^UaJl 
Jp 5 >*J! j^jC ^ ^> ,Uip! jbt. ji JT JS\i £j± Vi J^iS/l . ^fU^ 

^LcJI JslJ^i •IfL vJJi jwJ J 3* ^ V^-J 

Jp d >^! jl ^jlrft JT ^1 J aTjLuUJ ^JU^ JT ji a> j . lA AP^^i! 

a^jJu J>-li -UUij^l Jp JaiU4 jl UiJ (JUii Jpj . ^^Uail ^ Aii j* vJll 

^^lJI ii^L. ^ jlj ^ y^^^ J w^LJ ^IpjI jl^>> v^-" ^ 
5iU oW* ^ ^WNI (JUll J^Ui jl JJUi JT ^ ^Ij . jUpNI J ^JJI 

^ij ^ <0i jaxJl ^ . oL^Ljl (J^J Ju c Uj 1^1 Jl ^UNL oUj U-Uj 

vJ J^U ja OL^lj ^1 ^">UaJl (JUi; jl 
^ Jaii jj>^i Ji ^^Uail ol il ^li* ii* j^Jj ^ 

ijliJ! v>Ljl ^UiSlI J eyj iSUj . oU>lj! (JU; ^ v^l; ^lx^-1 d^ji N 

^UJI jLi^N ^>JI J*f_ 1/ ^i V**W ur* > 

J J>|JUbl vJ] ^ ^ U SjlpUTj . jJUdU vilJl Jpj oL^Ljl ^ Jp apL-J 



lil JjUi ^ j . j_^ai)l jl Jp J>ycl) . ^yu 01 ,0*11 Jp ^ yJl 

^iydJ ^jOsJl vw 1 .r-- 1 f. ^ V> •iJ^* J^- ^i* a" J, '" u '' ^ <j ^ ^" >UaJl 

: jjbdlj ^JUxU ^uSlI 

vJii c^ir y ( \) 

Y Uij jlpI^II pJUu ^1^1 J* ( X) 

Y L*Dt ^JLi; ^4 c/lkj j-V *kj*J 9*Xa*a API ^til CjlT ( V) 

V Uil j PI vJlt JT JJuiJl J* ( 1) 

Y vcUL J-*^ J* ( V) 

Y J^JI J^b kU^Nl J vJil c~~J J* ( A) 

Y (JUJI JUI vcLil J i»>il ^UjuMI Ja ( <\) 
Y v^iil j SJb^Jl J SJu^ll (JUJl ol ^ ^JlT Ja ( ^ ) 

Y vJil J oL^LJU ULed! ^aaSU ^^AW ^l^u-l J* (U) 

^ufoi £\ jit 

11* Jj . ^-UiJ <Lli ^ v^Lj JslJ^I Jp *b U jLx^J ^UiSll Jl^; ^ L^Lc M -uM 
JJLill ji^ ( , O^ULl jJl ^UjSlI ^ j ^UJl ^Ui^l *JUj 

I.VK I Ji* j SEND x MORE = MONEY, : Ji> oLi^ J J>jJ~\ <L^J\ 
. V^Lj ^UlT flJL^-Nl jjSf IJU^j DID - TALK TALK TALK 



V^L* i*i ol*j . *« vr ^Ul Otf -uli jl ^ ^ aJJ ou^I lij b^p J^Ji » Ji> ^UJ! 
opL-J ^UjSfl dJl* Ji* j . ( iu*It jjp ) vili ^ Jl o^Uil J Jli, l^M oU>Lj! J ^ 
J Sj>t>- a^y ^ . IfU J iu-^JLl ft^ULlj a~A\ o^Ui! ^ Jp V *>UJ! 

J* C-^ 1 J^ju" frliy )) 1^1 Jp jl (( OpI^aj <• ^< aIj! 4 )) 

Ji* lyJ oOihL^l jll L^waJ j^U-i . 3 ^ J J* ^lUjSll ^Ju^ jZJ:^ 

j y iiL^j ao y iiLw* : Ji* vJJl a*J* ^~~£ j! . £1 . . lui j j aJI^^ : Ji* 

. ^-jLJl Jp Lwi O^j l$-Ja*j j olp ^y^jf 

( oUiLu* ) olk)U* jt jUjt JJ* oUJI 

cijLw ^op JT 01 Jp jU^Jl b : ^ joU J ^ jydl oWUil a^l 01 . ^Jj^ 1 J Sli^J^J! 

: JUi 0U jJI J AjaJUil oLij^7 JJUUJ j . « aJL- 

l)I a ) Ji* ^op (j\ x j&i 



x ~ a 
x - a = 
(x-a){x+a) = 
(x -a)(x+ a) = = ( f + ^-y} - ^) 



(x - a) (x - a) 
x + a = 
Jt = -a. 



: 

J*. Juaw i5jjJ«j V ^1 Oil** >£ "*iiJJ-\ ^.j^ y^ 1 Oil** C>\tS^r\ 



U TV 





( i r = t t tv > jj-^ 11 U**— ^i/ 1 - 1 ^ J 1 ^ «-*»^ o-^* f u 



(TV) *.uJl iL^ol* Jp JbiJi ( \ \ • \ \ ) j ( TV ) jl 



u x ^ T ^ TV 

tt x ^ t -T- \r 

*A X , y -f- n 

^ x ^ t '-r r 

m X ^ t -r ^ 



t$ ^uJI jjuIJ >LLl jLill ijujl ^ (U . U) (M . U ) ^ — 5J\ jl^ jl 

Ht=MtX^ + <\1 X ^ + iAX yi^+TiX^ + U X ^ jl ; ( TV ) 

t^LLlj ^Ull jjiS^ J^ai! ^ ^^UaJl <^jj j jl ^ j . SJL. Jl*- a-^Uj Olil^Tl 
V^UaJl ^ jl j£jC **Ui . Oply ^il ^ ^Jl 3 JJ>J| l r U^-l bl U^UJI 

Jl J^ftill ^ ji U i^Jkl wJUWl oL**1 >U j* 3 . di!JU IjiU j jl jjxil Ua* 
<j iJl ^>-*Vl yii! L^UjL j oUjb> jl Jl jjj Ui^i ftllapU jldl j±aj yiil J^-l f ^ jJu j 

. JJJJU <li*i Jj L-ij . 4jLL~il J 



*l 1 2 3 -1 -2 -3 


T— 


Y- 


\- 
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^ 




y 1 2 5 10 1 2 5 10 
y = x 2 + 1 


^• 





Y 
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(') 



\ + t- = : SJUl 



[ ( r _ t ) c ( \ _ c _1- ) t ( r ^ • « ) ' ( ^ ' ^ ) ' ( • ' H (^) 

(1.0), (10, .), (.00, 2>.(^-')-(-i'- 2 ) 
(The function is/W = log,.)*.) [ ~~ ^ = (^-)^ : ] 

(□, □), (A, V), (O, O), (□, (^J,C^) (^r) 

[ ^ Jp L-ij J> J^iJl -iil : ^> ] 

: Jbll jO-I Oirjt (T) 

Ln .... 
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t 
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1 1 



<v t r t 



t t _i_ 4 Y (^) 



TV t 

t . <\ 4 . t i ' ^ (^) 

t <\ . 4 i • 4 > ' 

M ... 4 O 4 \ 4 4 W T 4 \ ( 1 ) 



ji ^ ^ o> ^ ^ -i* ^ ^j^> r 1 * 11 oI 

o\ J* jija cy ^ > ^ ^ ' ^ ^* ^ *~* 

i^s ouu^i Jb-t . *r Wjj 01 ^ ^ ^ ^ 



• J* Vj-^j i^UI ^-jUai i-^LJI 

O- ^ j' O- Jil <i£. aT>I ^ J ^Sll -\ ^ ^ , ^ 

^ (Uiss _,i i Jy L. ^juji jju. . ( o _ r jsLiJi >ji ) ju-^i 4jj ^l 

ai . ^jo-JI JoAl Jp J^JJ J* £i- J] W J^U SiUjl 
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[ ( a) ,(b) ] (^) t (') JO 1 — ^ J U1 • ^P 11 

. LJai p lij j! L-^U Jli ^ pi jLA\ JS" lil oUMp Ja*; M (^) 

p*i» Ua>- <oL~>- JS" lijj c-Jpl p 3 ^ ^ ^ L^y^ 1 J* PQaJl Jp (T) 

Uajl La j SjjLiil Cj1jL>-*>0 j 4>«^wzJl oLfU-^J J*U; p*J pJl o^* ^pl p 
J^»U jjSi p* !jL~- ^-p^JI jl HI jp JLi . v^l yu-Ml £p 

bli . Ip IjLw Ub jp IjLw J^^OI JjJ olJu^ Ji ol/ SAp < r ~*li\ Jjuj . ^ p 
J^r4 jpl J^j Jl j\ iupi oljU? j-L-JI Ji* pJl ApI y ^JJ JU^ dlb JJA>- 

. pi ^p J^U- Jp 

j&e If jIAp^I ^pl JiO ^ pi j ^JLl Oljp Jp jJcxl) oJJI oJU* JjJUJ p^j 
JIj^-I j&j . cAi&lj pi J JUpS/ p_p pie . UL^ Jl£il ol> y flJ^p 
Jp J^ otfUJl ja b~U pUaJl O V >^ Olilkj jUpS/1 L^U 

^*>Uai] p^ pi j ^UWl oi* Ji* ^* JUJlJl 4b» iiplj jt ^ ^ J^U- 

paxil j ^Jl j pJdl J^-iJ V yc- UIJU&! c-jUJN! oJu& Ja^ jl Pc j . yjyiJl j y^J* Jp 

jl . <,b^Nl j ^L-iS/lj ^p ^11 J^JtJ pi aJIj^^JI ^>LuN! Jl ^UNb JJUJI j 

pj j oNiUil p j iiiiall A-«plj /^Llll Ji* ^J?L; j ^jblji* ^iiu J Jw>*Jl c-jUJI ^Jj^ju-J 

. oL; pll UaiUl JJL-il p oljlv p*j L^l-^cu-l Pjc If . oUI-^S/l 

pjD! jwihJl j ^-jJ-I p c-jUVI aJUfc L^Ai^ jl pjc pi 5 plil p J>lJ>Nl j^j j^j 

. oLw?Ij yll J S-Ua^ oL>»-Jl y^-IS^ pJlj 

OpL-J t JwihJl c^Ul ( Snarf ) Lf ^J plj aJUI oL^lj^Nl p ^p yj 

^*il ji <pl ^>JL* . ( pai oyiJb-i ) Aj^JjIS" oUIJj^I fliaJ p f ^ 



( v _ r ) 



MA 



?^Jlill ffj !l Jcj>- J* ( T ) 

? oUi ^ Jl*>obUl j^Jlv^^-^ ( r ) 

tfiUl Jl^Ml J* ( 1 ) 

? T tfaUJl ji^-Mi J* ( 8 ) 

? ( r 4 r _ ) «JmJi J J* ( v ) 

ULWI ijai -up J»jLu- ^ v£ ( M 

. JUAJI Ll-b X* <U£ (T • ) jLsJl Jj>il Ja«i ( T ) 

. »Jo~\ } <Ja£ JLiii MlJ- Jj>il ^» Jl—< 5y JS" ( t ) 

ju< iJLdl JaiOJ SijL— irlOU ^ iiyw J] :>UJl J^ 1 J^j o 5 ^ ( ) 
( ika \r = v _ r • ^ J ) i^ 1 ^ 

. oU5U!l Jpi Jp JUI 



vJUl ^.i; Ji ^ If . Uai oIJIa>-I Jp vJil o\ j&Lj . *JUi 31t-t *UJi 
oLU-Nlj i^jl&l oLJIa>-NI ^Itf JtJ — » J^* jt ^SCc If . .uJl y^J JJ^ J* 

t fJe-* Ja^ Jp i}a£ ^ r ^p JI>JI > ^ ^ ^ J^L^J 



r iluAj . OL-^L ^1 £ly J iU$il Oljl^il ^ ( Estimation ) ^ ^aJl yJLiJi 3jL^ 

^L^Ll J a^^I JJL^JJ oLL^I y-U; (I) : oUL Jl iky> ^yfcJl ^jULJ\ ^ f- l>l 

cJtf lij U JjO£ ^JuT ^j^UaJ! ^ ^ J>yu \ a^L^U oLLJl ^1 jup . 4^>iJl 
Up J jLJl ^j!*: jJoV W jt U| AiU-Ni jl ^ j&Ju J .liyU* ^Ll^l 

J^Jl ^ frl^iJl Jj> a^^J! UuiJ^ oLJ-i Cj\j\^\ j-k; jup . jsp ^ i! cJtf 

i^waJ jJij ^ai; J*p Jp Sj-UJl j^Ur ^ ^Ul ja JUl ^ J^W! jl 

UL^Ij ^ >^i-JJ oU~il ^JL* Ufr ^jUSj J U^r -ujJ j ^So' ^SUl j . oLL^Li 

jiXiu J (J^ frU*-> ^-Ul ja jt£ . 4^*l>- ill Jp C-jyrl CjLL*o- fr Ua^l yJiJ Jsut&i 
Jp dLjOi ^ jl _ yyJl ft( ijliJl Jjl^ . U>j 5jl >l ol^ji j oliu-ilj 
? dl^l ^P ? <o ^ iJ! (JLai jjj ? ^Ul> J > ^y^l ^ . J>dl yJJLJl 

? v ^ ^AJl jl&l ^ 4^ ? l^J jt^j ^1 « yjl 

Uli at j& { d[j i! jaA\ ^ JiiJl v*l Jp o-Tbll j t^il ^UJL ^ j^J • 

ji o^Ul ^ J j . J^ill J jjjtf ^1 oLiiull j OyLt oL^I ^1 J*>U ^ ^Uij 
. ^-Uil ^(jjiJtj ^ii^ll Jp Jj/ y w JOJl J ^L*xJl 01 ^JUaii 

Jl ^1 OLJI ^jJJl ili-l . ^1*^1 J">U ^ jl ^ ^jiiJ! Jp ^Jdl j 

: Jti ^yil ^UaJL l^L-LJ ^Ji; 

^LJ^^/l (jAvJ ^ J ul>L«j Jl ^Ulj jljjl jjJLij c-j^AW I 

^LaJI L5 k*u jl ^->tJo jl ^JUil Jpj . ^JJi Jl J^aJ ^\ ap ^^.JJ iiai; ^^cj j iiLJl 

Jp ^ ^ail ObL-J-l j i/^JUJl ^1 y^Jui; 0^ I jJjU j ^JUJu I y jaJ <^^ai\ il JJ J»^okl 
$ O^J Ol^j^j o- jjdl yiSll j >L~I! Jt. 4j jliail ^-Uil Ol jit ^ JaiJ jl 
-by SO*-! j U^jOiJ Ob yi^ — jy^i jLl>-l J — ^JUil d-o- yiJl (J ji~A\ Jp ixiJl 

<u <_JLk> iil^l J ^ l r uJ t ? ^~~A l^L-Ui cJO^N lyJLL" sJLU Jf jl ^JLlx. j <j y^Nl 



oUUJlj ^Jtt Jv 0». f V-Lll ^ Oljai r lA^L OL-Ui! al^ 



? JlyiJl iii ja i->J*S\ J >aJt i*Jai ik" U 
? oLi SjL-J ipUl J _^Jli jijJl JJ%=-1 J-W ^ 



°) 



. ^ u jr jj 



a^bjji *-»um jau* 

jfli^-l ^ La oljJl-lj o-J JI lijb : rfjS *' 

j, WLac {V J ^joJI j ol^l ^3 ■ ^J^j 

jUpS/Ij ^ ^jaJl >i» Jlj • jjr-^ ^-r^ 1 



JJcj Jl . *k^Vl J oUjiioC ^l+Jj ^LU^-I J ^L-i^L Ijycijj 

Jf ot *JUI ^-4-1 JJl— . ip yJ^ -uilT J*' : j^JUsll JiU jj jiUo* 



( i ) 

( ) 

( * ) 

( * ) 

( V) 

( 

( A) 
( > ) 
( ^ ) 
p - ) 

( 

( ^ ) 



Y JL 



Y 11 
Yt 



\ i 

V _i_ 
iY 



\ JL 



J5L.il 
JL + JL(i> 



J- + JL + JL ( > ) 

r v o 



J_ + JL + \ _L 



— + — + Y — ( j ) 



> — + > ( j ) 

Y 



— + r - r — (c ) 

V Y ^ 



yJJ + ^ J_+r_L(J») 
v r y 

+ + JL(^) 
<\ y r 

J_ + JL + _L ( il ) 



r J_ + v-L + y JL ( J ) 
r i t 



w 



oi ov o \ \ a r r 

ijU-l ,>«* Olj jsS^II Jl jJlS l^L*" c^Ut-Nl v-Jy" v^-J • 

(1) J^j J f UI v^'j Y) l ..l (X) c 0) V-IAI 

01 JiULI ^ > r Jip ^ U ^JU, (I 1% . ibs-l jjTSi (U) 1 ^ 

^>j- ljU!)UI 01 ^-.^UJ ,JUil J >.j • ji-AiJl Vj W>' J^- 

SJL^j ^jyjl SJLju 1^. 01 pi ,^1 j-i UJj oLJ-l oLU*Jl ^Slsi J* ^Jj ^V 11 J* 
j, 3jfi\ ,JUU ^ J—)l IJL* ,jr* ^ • yJI ^ J-** ^ 

0l_j ^x->^iJl J >U J i*^^ I ^L* 01 ^ v-lkij i-iliJl (tJ**iJ ^*^ a)l 

iu-i i^>^ji o-jjij j-^ j\ <?)\ j*. jUaii j>ji ^jit jr ^— ^ ( ^ > 

. >«aJl 0_^J JU-I i».:Ja; SJlill 

iP^I ^ ^^wi J-^ ^1 v-'^ 1 '"-y^ ^ ( r ) ' (^) j/ 3 ( r ) 

J i ^ ! ^ j ^ • ^ Jj<L ~' J ^ 

ijl. J ^\ oU-ji j,> ^y 11 ^ ^ • > aJI yjJ 



jIopI \JUj . Jl^l 4i>j ^1 

Jy*" j' J* 6 ' iJlj Cl^^-| v-*-^ 1 j 1 ^ 4jLi Jb~l ^1 J^aiJl j ^.^UJl 



SjLLI ^I^j U l-us^* Uo^p oljL^^l Jl^Ij JIJUl d ^ j^jli ^JU* )T 



. 3 jAZ* pbu a]ojS\ ( i ) 
. o^yb* ^Jjy f-J& OL>yJl^l (0) 

^ (JUJlj JJLaj 

^^UJI . ^y^ii Ui^l ^Ldl ^JL-I 3>dl (JUdlj ^JUJI JJL-j jb* 

J h?/ ^ W X*^S v'^W 1 a-uL~i jJUJl j^La* ja <aL^I ^lySli Oj-uJI 

j<Li j -odi Jlj-xU jtJl Jjj?l J iLwdJ oljl^ilj ^ULl ^-U; ^ oU^I 

9- y~*y* Jf j£s J^A jjjjl JfL-j jliCj . <o ^lil <JLu ^^L-i j S^ykll 

. o>J<j£a Ails* JliOb ^^Uai] 

o p J ^i 1 ! ^uJil ^jJu j *-* v^AUl JT jl jl j£s ^ 4 ^1 

. oL-^»Ij J\ j Jjl^j l^Up olp ^il 
v_jljjhl jl 4jT (^1 t ^JUaJU jJLdl J>lJJbl ^JlL^ t 3j vJUJl ^1 jj\ j 

^.wj -uli ^^UaJl JSO J>l-uS/l UJ^P j^j . ^JLU J^i ^y^^ 

5^ yisll ^1 jJI j-^tf j . JUaa^I dil: jJW ^ Jjj^ Ju^w jl vJLU JSO 

. oU?b ^1 J JjLJI ^i../*^ j ^Ij^i Jp cL> oljl—Al J ^"AJaJI j^-jj t ol jLw 

(^^5 * ^~iJ Ji j^jis^ *V (Jju*l\ 4-^ai^-> OljLJl J jy^Jkl i_/>UaJlj 

oL> OljL^* t^^UaJl Joju ^ >Al J-* A> *>^Ui . iS OljLJ.1 

J^jjhj . v^L-^l ^LJ-I oljl^. ^^UaJI JT ^—^j jl Jb'if i pAj* j* jtfi 

jl ^iyil j^j . Jyc* J aJI j-U J ^^JT jiwi JpI Ji J-^aj jl J^" 

>T6 



Ol^l J^U ^ a,Ul olikdl ^*JJI ^ oLil ^SCcj . ^*>U*U jSL^I 

jiiJi v^**kL! u*** a^ij oLjj oij^t ji^ jo* . ^ yiJi ^syi j ;kiAi olIx^ 

Jl O^^m j£ Jp jej^Ull L.I . J^U ja oU^Ljl O^J^cj 

J^U ^ A~*\iJ\ frc^^Lilj ^Uil ^JUi Ji ^li i Jij Jfc J U^jJl oLLuJl y. 
^oli^l j ^y>ull Sj^aII J*>U ^ Oi *J JiiSfl 0^ Ji j jA\ ^j^Jl fet y 

l/ a*J j&j . ja jg\ Oiy Ji yr^A u/AJJl <r*kj\ JLP j 

ja iL^i? JuJli 1^14 Oi s- 1 ^" 01 0j3 SOj-br OIp^^ Jl Ijliu. Oi ^*>UaJl 

^ 01 jli^j . iLii J* oljlfll JJLJL- Oyio ^1 \ 3j &\ ^ llli, ^yJl 3 J >^il 

. rrlj-U) v-^^J V-^ 1 ^ J*y J* ±V O^ili pLcH ^ ^^JJI ^ 

cr^ J Ji J>^^ (> Sj^ill J ^La^ JOi . ^Jlt JT Olr* Jp ^^J 

01 sJlt JT ja 01 ^ . Jp OLJl j }» oi (f i^L )\ oIpj^» jll 

JJ 3 ft U^li ja Jil ij^ oi -ul Oi sJlt JT Jp jSOj 4jlj0i <I U ^ail Ji 

oJly Oli ^JLJI ^Jj oTj; <,i ^A 01 J JLjJLas- ^>^y Ji ^JUJI 

^ pJU; jlJ^y <jj 01 pi*, ^Jlt J^j Li* j 0^- olj ^a*Jl ^ yLil 
OiOss- ^>^>* Ji J^i ^ jflj ^a*Jl jLi>-Mi J -ub^l oi ^ (I bl L. 



• cr* J* ^ajL-J* p-r^^^J p-rb^* ^/>UaJl (f) 

(JUsJl J :>>dl >iU a^jvII SLJUsll J**> (°) 

. oJLixll oUbj! olj^i- J JIJJI (JUsll al^j Uis-JJ jOJl jyn ^ } j*y (t) 

^M* uyj^ > ^ ^ ^ ^ i JM ( v ) 



( L&r jjlb otT lil ) y^-^l £} j J*** (A) 

. 4,^1 Vba* U 01 If ^ JbU ^ia, sJUaS U>j J^loil j 

a- U > l^-J oljULI ItL^I v_~-o ^ ^lyi ^-iii 

5 j& v-JL-l *iU^i t JUJUsIl SjbVl jl -L-jjdl Ifiw? j -UIp Jb>" *5L* jl U 

. J-^a»l ^ jJLjJLI ^-s^ ci^^ d ' ^ v '"^ c-^ 4 ^ 

^JU* JT jJW 01 sL~£ v y^li LLpj Li^ b ^Ul ^ 01 U^j Hi 

t 4ijJL4»i kfjr\ Ja...-j J . ^jil <^>^* v'^-^* 5-^l>- ^*>UaJl 1^1 J-sAi 

r \ / ( - ^ 10 ^ 4 1 ~y 

V \ 243jc 2 y Vur 

^YV 



Ji* oL=>-ji jum\ jJUll gju jl N -Ui Jwaill J>-b jj-T ^ ^wjAiil JUP 

V-JL-I flAi^U-l JUP j . ^JLU J^J pl*ci\ Jf~o" j^J? JS" J 4-JLaII 

/si ^JLU J^J ( ^UJl -klil Jl J y& ^ ^r^i ^ ^y^y* J> j-ij^" J >^ Jj'L- J J Aja-iJl j 

. N\^l 

aJLl^I ^> J*-5J ^ aJ>1I oL^I^Jlj oljL^Nl (JiJ Jl j^jCj . oUJLilj 

^^5; Slpiyi £. <^Ji\ oL^I^Jlj JJLJlI ^ J. kjlj ol> ; ; Jl Jp oL^I 9 

. al y~~« 2j*k>- (J ^JUa^ 
: J./iall J>-b ^<Jjc1I Jb yix! Oi> yill J\j j^j 

yJL-N <*~-L* oU-jyJtw* Jjjjjjjj aJ^p ^jyv J j jUj ^"^UaJI Jl ~ > 

Jp J^JI j UUL! oUuiLil j ^ ^s-Nl j aJLl-NI Ji* ip ^ ijajtjl J ^JLU Jf £JLj Jl - T 

. J-^aiJl J f U j aJ Ail ^JUs> JT yuto 3 j ^Jl 

. jj^Jl ^ $ ^r* ^j*>UaJl ^JjcJ ^ y J^>- y * J ^^UaJl J*-v Jl V 

^kt \<U>- ( JUJl ^JUail fJUL Jlj t aJI^JJ jix; NUpI ^JLU ^ ^iiflj Jl _ I 

. 4 , U. J l JUpNI Jp A*i;^il oljJUil ^L>wl ^^UaJl Jij t ^1 

. i^Lil ^^JUJl j^Ua^. j a^JIaxJI jl ^ll ja Jb jj: jjdl ^b^Jl i\ j\ o 

. A-^U^j A^JC* J^^J jLj>-I 1 

Jl Jp jlTLJI o^b j Jl JJ L^u^j . i*lp obJL£ U L§i5' j ^ aJ ^ 

ip ^j^I C/>UUJl Jp j xJ-l y^LAl <j> yJl i^-j Jp JlTUI JJi; j^j o^yi^ ^JUail J^aj 

jy> v'bT jl jj** jj^b ^p ^ jjdl JIT pi ^ JUiJl ^UxU ^Lail yb JL?Ll v^J^ 1 J 

W-^J c& J*h^> ^ ijLuil oLJl ys-Nl ^ bJLP ^ Jl (Jk. J50 ^Lc ^JLi jl 

. ^JU* JSO 5Jb yiJl pJUJl ol>o Jp jTy ^ 



^Ldl opLw ai If <L> 5^1 U /jJ J*~> ai Ol >l Ol* U ^Lj f U lil 

•iUJ Oli ^ f Jtf sy »jV r^" J • a:> J ^r- J* 

J ^^1 ^y ^ JjUj oi ^ SjtfrU dJU; ^ j& U*f ^ J^i J l*-^" 

J v-lji cJji^ sop J ^ ji oi 0^" 01 a~ ^ ^LJ-I J oljlfril 

j£c . oljl^II j jftiU ^y ^1 ^ UiiJ /ft Uip U*p y> k^LU j f^iU ^ <4 

JU y»Jl ^y aJU^P 4ilx£ Ob -UP i>»-^-s^ AjL ^ v>L ^1 ^Uii ^y jxiT cJ> yu" 01 
0^1 Jyc* (J JL~a JUP ^-ji Jki £*Liil Jb-I O^j jl J>- <ul II* ^ j . fv**^J 

O j^l *u >l ^1 iO* -ut Jp JUi>Sll jUso) Jl yu J^jJ i^Uil f ^ ^Us 

cr" UIp ^ -l^Jj ^uyci\ li* 01 ^Pjj . J^JI dUi 

j^C 01 ^y Jil A3l ^.jJb \Jor ^y-* Ail f i^iJJ JtfLxNl (Jiuc. A^l— ilfj J oU^-N 
^y ip^ O-L^ ilfj J JUb. N ouydl II* ^ . Si Jfi- Hjl~+ Jl^iSf -u~JaJ 

4 ( J>j& x J4JI ) ^jL-i J> ,.11 o^Lw ^ui . f U OylS <k^l^ Sj^lJlI Jl^LiSll 
JL - f ^Jill Sy'loJl >i ou^J ji [ A = Tir 1 ] VJ. - f V #,aJl J 

. ij^j ^ l ^ [ b h ] £ ' ° ^ t " = T to 

OL^X 5ijO^ ol>L« ^l^N jjp II* jlill Ju yell oliliil j ^1 J Jl jjJl 

^ d jjJj IwUj t JLc j J^LSuT o-L-il ju yj S^IpI ^jj^l j Jl jjOl dl* 

jtf( yfc j ( Lcbsgue Integral ) -uJ J*l^S" (j jA » ^ o-L.il Ju yJ ^Uj Jl jjOl »i> ^ 
Jp Uj^ <>-L^JJ vJuyJ JT jli diii ^ J . iiLJl ^^i!l omjUJl V 

. J iiLJl «Ju yd I J i>-LJtl oU^j j*.^ j . iiLLJl 04 ydl 

J Ijl^ JT fr b SiUl <iU t ^Lill ^ oIp j^jf J?. oli*Ap 5jLp frcf^^^ Ol LjCj 
ijdli . ^UJU IpU l^Lstf ^Uil ^JujUJI ^-L-l Jp U^Jj IJb^ }$\ l jr o 

Am J>\ olJb- jJl ^^ii Jp l:L.tAl li} JO jL^u OU 0^ Oi^- ^5^^* Ou JjUJI 
0^ lil OAJ^ OU^J JljoJl C&*y>£ OUijJ^l Ol^-Lil : JNlT aipL^j ^Uj 0» 

. Oii jL^> ouiloJl ^JU J y OULc ^1 

m 



j&j \>X?Z*J /Si Ol jJUJ J f J£u~J V>L» ^1 Cj\ jLfll (Jiuw Ol ^ )\ Jp j 

* * 

. dJuJb^ oil J l^LjaJ JJ Uli Lfdj yJ S^Ip^ yMl ^ l^T; JJ Ail i[ ^LlUJ A~~Jlj ^JlL^ 

. yL.Jall aQp^l <u-~ij c^L^- j> Ij-^jo 01 JJ aoUJ! j^SOl 

JT Jig j J> yu 01 aJ^ ^ j> Aik£ J^lyi J frt ^^Lilj ^Uil ^^UaJl (JUi Ol j£jC 
U?LtJ jyAj ^ ^jl* cJu yu" <blp| Ail jjP . ^yr^- -kLU Ail <Jp AwsLj J\ Oljtfil ^ jAJ o^IpJ 

^ d^u^^ j . ajuj^i aJu*ji oULxii ^jji yi ^ jlp ^iii ^UJ vuidi 
j jj^li ^juji j ^ jutfi ji*Ji j v>M ( ^ u i | J^^ 1 ^ ,juh 

^jjj ^ULI ^Ldlj ^1 JL*I J ^ ^b- Ail Jp Jjj^i JyyJ jS^c >! 

j> AJb> aLL jSLi J v »*>Uai] JiC j f JUL I JU* JTj ^ j+ju* JT 01 d-j^. c^Ul j £>»\A\ 

Jjail AijJ^ jJLu t^Liij fi^^' 0^ ^^^^ ^ aaJ^ J j^j JjjV>i-l 

^y^> £\ a— Iji ^Uj k^>- 0jJ*>U-i J AiaiJ JT JUPj . SOjOp J»Uj -Up fi » 

^Uil jJLio j^jC . j*^* Js 1 *^ V»*b 3 yykS" a» JU y nP oli-JaJ 

. dJuJ^ oUj.ja.'j All*! J*^>- \4jLj\ju 



. ^ jllil ol^JIj J^l ol^JI OyU^ Oj>U ^ ^ JT Jic ^ v-jAil 




. £ jA\ J^-dl oAJ. iJJL. Jj UJj 

: a*u!l 

dlb j JuJl Jlil^l jJUi ^~>- ( jUaSfl ) J fi\ ouJl J iy JjV xuit f j^i, f JUL 
. j ^-iJI j iJLJl ^IJtpMl J f p-^V ^L-Jl Juill fli -by j . ^ll j^-iOl 

J j /TV I iJLJU-l ^Iju^II f y+AA J^-iJ ^JjJI ^Iki ^juw t jcLl J t cAb _Uj ^ 

JJU SJoJor ^U- jl- JUS _u, jf . ijT^I alJtpNl J^iJ j ** J dl y wJ olilill J jl jj-l 

^JS" ^io^-i 0^ dlbj jlOiNl JjVl ouJl J o ^ JjV f-U, 5JIjJL1 ^jJ-I 

' Oi^ j^s- Jv ot^/ J^jv jLii»^l ^jAi (J y~-il I A* J . *Jb 
^ — OlPj^sf Ji frLiMl *<j>>>^ t ^iMuf j ^U^l t £s\?rjjj 

ij Jl^j ^Ji; £>\ J\ oJl L$ ^- .> oU-y^U ^ Oljl yi\l aJLjJI oJl* . y>- 

Juill J . oLJ-l JJUlI c5 ^ J Ob-L-Il *\£>i Jul y j£i Jp S^yf 

^JylS" JljjJI Jiij jfjj ^^^O ^^i' Juill J (( <Jb » 

i-i Ujup Iju^ j%si iilJill c^jI* ^ olilill c^L^ Jj . ijjcLl oli^Uii ja 
C^jI* ^..a. li^Aj 3Jj^ jJI 5yb J y>- vLaJ-I iii- (( » JI^JlT iJdiil *JUI 

^*>Uai . ( 5 ) M^-^J^ OULJI j* ^Jb lll>. ^^UxU f 01 j^Lc JLill ^ 

oUUall ja ^jldi jlfJl VI Jp J-^r ^' ' J O^Sj • V^-^^ 

^JyJ J*^Jlj J^UJl i^ljj jup UywJj Jj^I jl^ . k^j\^jli\j 



a1>* jA J} \ jL* J JJ JL**>Ul jj^J £>\ J\ vjLsJl J J . ^ JSO- Ua^J 4JU J>\ 

U?\j* "^\y t Ji£j *Jyo UJLP i^L-il p^L. iilj^l (n ^i Ji*Jl £>s^ 
IJuhj t o yb J>-b 4,»Ia:;< oULa* oU-L~* ^* a^I^ y^i yljJl o-Lwt -Up JU4 

. ^ J,lS^ o-UlI Jif ^ J,l£dl J U^ApI 

jU^Jl jP _ JiiJUl > _ JiJ& J -V^ 1 W.J . OU^Jl J> j 

-uJ V ji** 0^ JiW JLp OU^Jl f ^$a* j»OP ^ Jp j ^SL* cJj 

^ ^ UaiH IJuh J 2* j . ojjiT jl yji i^U oVU Jp bLu*l JJUS j t ^>w^ > 
Ji* Up olkL- ^ ^Lil j*\ jt\ d\ t^UJl ^ XL* j . ^Jii> J>l/ j ^> 
C^jU oS/ j ^^t.u.j O^l^Jl O^ib ^ f j^j jkAl J j LyL&lj ^J-^ 1 

yb If j . LUp dJDiJ ^.ui-- 01 JJ cy^l Jp ^> ^ OU^Jl 

UUj, JSC V liUj, Jtc J\ ty?i\ iSij0 Oi • jjj^Ll 

JUil 

op Jp oi>i ^ jst<Jl Jl JUkVi j i- jjli i jU* oi JJ ^ J-JI v^Ji ^ 
. JlOiVl ,J»-»JI JUl»t ^ -J jult oi JJ *LiS/l 

i ( frt5 iJl IJoL Vy 1 * ^ ) ^ J 3 ^ ) ap J 

^ <3jA ~a*j\s^S -U)l : l> j JUJl j£j ^ ^fi! ji-^— ^>*>UaJl jja*- ^\ j\ 

^Ui JLi *JU . jcp^ ^Up J* >ldl ji> jp oJlj c vUaJl ^IopVI 

SiV^AJl vJjj > olp^^JU ^ Jl d\ JJ ^ Jl 



Jl JbJl f^i* Jb J- j . A^il j& Jl 4^1 ^lOpVl J^J jj^ll Jl ^JLjijlSJI ilJLP^I 

. ^Jup i y^l js^Jci\ oLL^P ^ jja3 j 

* yJ 01 Oli 4-^L ^Jl fr^^Lll j ^Ull ^ jjj J 4*Jb*Lu-i1 ^i^Nl cJiT LI j 
JU*)I y>1 <JU^ L*-L» (tf v^icJl j Jb j>Ji\ ^--L« Aj^A^bj JT Ju5" ) 

£<>yi fji^i-s oi j-^iSfi ^ ^.y>j ^f-j^" °1 s- 11 ^ 

^yJl ) Ju^ill 11* J ^1 oU?L ^1 jJUJj ( ^iid 4^JI oL^uJl ^l-NI j ^ib?! 

^ v-L. l*iu* ( J jj^l j Jb yiJlj ^bJVl j ^bi^l j f JU&1 o ^1 (Jai* j y-Ul 

01 «^>. j . t^LA' j ^Ullj ol j JjUJ-I ^ j oL^L )\ J 3 yi'Lll ol^l ^Luj 
01 ^^oc ol~>Jl jS-^N Jf ^i* *cPLAlj ^Ullj oljl^ll J Jj'UJ-I 

oL^Jl ^1 . t<j>ll\ j ^L^S^ £^yj • k^LJJ j ^Ullj jl^ll 

j^jJl ^y* aL o <jJu» <Jp 4*iiAi« ajj-nOj f Jij 01 ^yJl tci^Llij ^aUU dXU (J-JJ^ 

. Jb y>J!j ^jcil 4JLUU Ob * ^Jp 

01T t oL->b J\ j I ji[A\ j£ ^ jjd uwt* c — J oJla ol ^ y!l Jpj 

j£ ol jcLl ^ JiNl Jp oJj^I j jjbjj ^ J f Ji>*i~J 01 ^^xjc Jl £ *^ 0^ 
frl^l j t piiCJ utf i ^UJI y I JUaiJj c J>j t I ^iaJl 4JjhjJl Jl* o ^Ul 



i&AjJi c js\ ■ L4» f--^ ^ f*^ 5 ^ °-> r f ^ l-v ^ ( T) 
* as b ^ sj^sAi ^ ' ijW^' ^ J>f- ^ J ^ ( r) 

. (J-JL1 



^AzJi Jj^l, o^E Ml* t->> ^ Cr*^ /il < t) 

" ( . ^Li^l 

J* ^j-^ 

•JjL^I ^ ^iL-j pl-sl u>** <-*■) 

jkll *^iL. ,JUd ^Ut i-> ( J ) 
^yfcJl ^1 ^ (-*) 

aJ^I oLr^ J> u-> ^ ( ^) 

£. >>l ^1 J-^-Jl ^1 ^ V f (^ Uil ^ > 0<> 



8>*lll jsp ol>l ,»JUjj ^U) ^iU 

£>j£ - 

? jU ^Jl ^-jJO lid 

. oL^lJI J*UL jJxJIj ^1 oUjI 
. OL^IJI J*UL Oj^l jiUall j oljwJl 

sj-a£}\> ^jjii ^uji - 



Ol jiA ptej fJ*i 



Models For Teaching and 
Learning The Indirect 
Objects of Mathematics 

ji j£c - ^Ullj ft £iLllj oljW 11 J J 51 ^ 1 - ^^J 1 J ii-V-il • ^141 ^Ijj^I 01 

JUyiJlj w,UWlj ^Li^'j f-^l ^ J^ 1 lA^' C iU ^ji 2 

^ ili Jli jJJi . oU^I oUUi^ll j t ^UJ-I J—N <■ <S> A lH 1 ' tU l 
J i^iLlI > oljyLl (JUJj ^jJUJ v-L> £ilc ^^^-1 J* ^ >>r*^ ajjll 

. i /.III > j S Ol jviU JbJL»i! ^ jJU" J oUiii-l 

Jju* iJoaJ-l oL. >JI 01* > v^l J iJJi jo V-^J 1 "On 

m 



3L-.JLAI jyli ^rJLL" aJ^ 4j ^ki ^ fJJi;V oL^l^l £ly Oi Jp j 

rr-b 3 $*J$ J* V--^ • j& fiz-rt j&t JL^I fla*A J ( A^IaJl ) i^u-il 

A— JLjM Oijyl* A— Iji j* J^Cj Aj ^jlill iU^Ll J Ju*^Ul j* l^^f bop 01 % U ^ ysJ 

. ^L^l OUjJI A*JaJ ^ 

^ ) oijji f j\ j* j -l-^ju . ji*Ji yi ouyi f^i. y j^ijji (>> 

ji^iJl 51?- j* J -V^Ul j . slM^ ^ ojo liJU iwai a>w> Jy Jl OjIjc ( Ji*Jt y 5 ! 

. Ja-ai A-^>1>- oVU- j AjJaiJl i>w» I jlj I ylS" jJ ^j>- <L*lp Awai a>i— oj Ojlyij -A* ^ 

Jl Jaii jj.Ux A^kJl A>w OjJLij Ji ( J^LiJl ) ^ I j£Lkd\ 3l>. y. J JU*^Ul j 

4..^aH a>w> J jJLi O^si Oij Ju**>yi jlp OU^ d&t (T) 

A>w?l j A-Jail A>w» . dJLiJl IJla ^Jp frUialJl j ^Jl! 0i j aJjj^aII 

a^w Ujllp j jJUll aj v-^' J a;ITj jju 1^ ^Jp <jk y I 0l> JuJLdJ 

i| t oUa>- jl aj! (H-*tc^ c^-- ^Jp 0U ^ olij jt-f*tcV -L**>Ul Oli A>w?l j A^JaiJl 

Jl ^ J-^" ^1 Ol jlfllj Jj'UJ-I ^lO^JU-l A-A-S' Jpj ^1 y*U Jp ^-atJ 0< 

01* c y Jw?Ij yll tj^V ^ ^j^i-aJI ^Jp j . pJ> JL ^^j'Nj 

aIiJ ^Ijl^u-I je> ^p oU^Ljl jp ^^Jas-I -L*">U! J ^ jJdL ^ 01 

01 ^jSJi *r>\ij\ c&\jJS J>5» Oj-y* ^ ^ ^ ( r ) 

01* t av^JI A^JU^IJ r ^\ J ^ JJ OUjJl Ui:> jl U l^ij^j ^ Ju*^UI 

. 0U jJJ iil^l ^lySO Ji^j (Ji^ ^^p J*>U ^ a,>JI o^l yi ^ r ji; oi £ 

AiJi jl^il J IjJLpUaJ JU*^Jl 5JLpLw« c^L-J-l ^ jJL* 0^ j* Jp J 

Jl iy^j oi yj&J Ju-^JI ^ ja^JI 01 ^1 iLU, UU ^ J£ jdl oLiibil iUI jp 



Ji AjcA\ aJJ\A\ Jvj ^>^aJl iS*^ jU^i Jv ja ^^siiJl j* **rj* 

J- 5 Ji -V^Jl (J*^* J-sA» <u~- M jl ^ o j j . jU jJi ajL ^Lii" L^L-j ^LU? d&5*)l 

* 

jl 3J ^>^aJl ^^L; J I aL*X jU^Jl p $ . ■ j-U J j t pJbJlw**>\j JLP jU jJl jP i>y;>waJl 

^op jlx. Jp j jj^-' ^ sWl -L-MJl xs- yi\ jU jJl 

. ^jO— Jl 

(J^j" jU ^Jl ^jJO" Jj y^JO" ^1 c^L^S/l LiiL> JJ 

. i-^*-* A : < /3tf> U L^>w» ^JjL" JLaI jjJ JLiT iLtiL* <j\ — ^ j^j*J1 <u>- j Jp — jl* ^Jli 
- : U V^ai J yJi jU ^ Ifii Jp f -U*i~J JiS/l Jp olS^ Jp ydl j^jCj 

JJ^ oJLLl Jjl J,^ j^, ^ ^Ul ^LLl y*Jl ^ : i~**^Jl 5jyM ) 

. jJil JaiL-J Jp ^a* 
^ ^Jl 4^>l>- 0*Vl>- i>w> ji>«Jl J aJ-Up AjL^I? j Oi -u^ai^JtJl o jJ-\ jl j 

. oU^dl Jp o*jJJ U-U, j j&V i^i iJUi Jp 

<p j-iail Jii j . ^1 ^^/l ^/a^J ^ jjj^JL-Jl J U J-^j *Jbk Jj 

jjJLo -L-^Jl |»Jax^ jl yu*-J.I ^ c-j <>m W aj ^Lj">\J L- ji IjJUa^ 

£;>w> 4jI ^Jp i-^- j-dl fj v 

c/ 1 ^' vT-^J j <Jl>*-^)I J ^ y ^yJl ^ jUJl <>w? J-i" Ua^l ^-Ul J^jC j 

ol^>>- <LL* j^Ua^ ^ ^Ji; ^1 cAa ^JUil J-iJ ^Ul ks> y, oli*>U^/l 

jUy Jp j£\ y J a; jJjbLij U j jiJj ^Ul ilLy* : i^l^-l o^U-l (f ) 

j^lj 4 j-w**^i* dysju*)! ^jwjOil jL> U-^aj j-Uoj jjL^i . olp l^oi <>w? (Jp 

^jil^il U **J ^oaLjl. jj^o^juw - <jyb!i k^jA\ ^ jji^li J, - Jl^UI 



Jp a>i^>w> ^ Jail jli U a]LA ^Jjk^-o ^yjl aaj Jai\ Lp* J-iiJ 5JU- I ^p-l^j ^1 lilki 
bUx* Nli* y-l ^\ ^ JUL <ol lilt U ^J> } a^oj OjLaj Cfrr^l J\ j^j . J^Nl 

oJlT J\ 5 U^UJI oM>UU > J> j*u Jp ^US jja^j : jj'U) JUl! flJ^^I (0) 
J ^kil dJUL" O jup' Ji j . o'Lj-aII O^Lill ^axJ J^U Ji J^^l J *>Ui A-i; 

^» i-iiJl jl jdyfcJU ( > J ii^l 0M ii.> ^* : a-kLsw'ill UIIAI (^) 
^ *i>Jl v tsJJl jl>- ^1 Jl^l - ii-ibLl J _ ls* ^W^»^Jl* ( ^^J 1 

. Jl^l IJL* J ijkjjU i^Jiil 5Jl,>. _Jl 

UT 



Lj? y»\ lili • gf^j JUl^L <ul *Vj - oLiiL* Jp <ul JL* ^ J\ 

ajw OlyN i^^aJl <JgL.^Nl oLiibil flJLk^-J Lu^oC <uli J* y^r 

. (Validity) ( t (Truth) jJU* ^^vJLL^all ^Jjka 

* * 

" - ' ^ 
^ jJUll ^i^*li Jaj>JJ L»jl *UaiJL> IjL» Jaii Jb-ij Jb-lj f*j i J^i { j^** ^ a .t. 4 Ja>- 

: oUJLil 5JUi iii-Sll ^ UmjUJl 

Mr 



jkdl j J^l. jjp Ijl* JJ jli^- l^Sl c *J-U* - (Y) i-iiL. : jlill Jlill 



* « 



: ( S SJtiUll ) ji>4S JUjJI - t 

Modus Ponens 

-LJUfcSh (Y) 

Modus Tollens ^akAl £3^Jl ^l* (V) 
* 

J»tui^ll AjJtL, (t) 

^LJI ^Lls-^I (V) 
. Jlsll (A) 

[ -p and ? ] fiJ < O ^ J^tr j£ £>Jl OA ^ikAl ^-T >Jl j . oljU i^J 

: ( oljU Jtr 

f p is true J O cJlf 

implies q J & O cJlf 

£ q is true. J e) JU 

: ^loj OiJUi ^jji oi oui Jby. yu» oi ^>J 

. OUkUi. £y = jc + 4and>> = 2x - 1 J ^- c *-Y= t/ >ii + ^= t /> 

? V r I OLWiii Li 0"*uil 01. Jr „U 

: J. IT 4Ji, 

ue 



ou»U4 jJijoj ogui O^Jl : [te)]^) Ji l 
£U .jjJb ^JJij OjJtt .ly-i t^-iSi pUJi L41 Jl 

[ p, q, and r ] ^ t <zJ t o ^ ) ^ aJUs^U lS &±\ . oU>L 

: ( oljU Ju 

[p implies?] <— O cJlf ^1 

*~>\y* [ ? implies r ] ^ — ^ b i 
t [ p implies r J ^ O Ott 

r p-»q,q-*r n - t - ^) . jr > jJLb ^ 

: jL-i. 

[(q)] ( <H) ^jL-i J S >Ldl J^l LI }J H ^ L -^ O.U [ (P> ] (°) 

OJi[<q>] ^ J Wljj ^1 oL-li r] «— eJ 

[(r)] (O u*L^ ^ OU [ (p)](^) 



: Jkii ^1 djJtt (T) 

vi-*- ) jVlf ^ <*»^l oyli 5j>^ j 4 oy»L^ 'w»k> fcy* ^ j^J ^.j^ 1 '-^ J ' ls*^ 1 
: Cs-Jj^ > ^ [ ~P*~q ] <2J~' ■ c ol;U. [ P. <? ] <U , ^ 

[p ~m] <2J — ^ CJIT lil 

[ n <7 ] OlT lib 

L p -I O — 

: Jlft. 

ot ^>_, . Ujj [«* ] ^ ^ '^Jj J [ " ] v J,r ^ * ! 

[ A ] I oT J* £j\ ji> ^ ^jj > [* 2 ] 'I O^J U b ^ 

: l^j ^1 0_^li 

( W 1 ^-* ) 

( ) ^jj > [ ** ] «' ^ : ( ~?> £J ~ 
^JJ I :( ~/>) #1 

: ±l*Ji\ hjbi (t) 

UV 



Jlj^w 01 ^SUl ^ AJU [ /• ] ^ t [ 9,, 92, 9s , • • • , 9n ] d t 

— -j) < - '^m^, ,aJ> 

r (P> gi» g» ga> • • • . g„) -» r -| 
L «» «» • • , q„) -* (p -* r) J 

U -^J *W * i>wJl Jl LUy ( iiUI >i)lj J>j\^\ } J>^\ } 

* 




MA 



J J oUa~ oijU [°] ' -> ' t = j>l < = ( ^ ) 

. oLk*ii ^ i-JU oSf ~ojU [ ^ ] ' -> > = -> > (Y) 

lil Dlilk* oddl aSf Jlijlk* [ ABC A'B'C'Y t ->*J A A -r 

[ (/>, ?i)-*r] 

^jL- b[ Jl ci^>" [ (p, qx) -* r] ^~ «- (,<2J t O) ] ^Ul SjUil 

Jlilsll OiT ^IjjJI >7 J ^>L. jftiL, J> ^IjjJI j jjL, ^ 

[ ?i (/? -*r) ] <— ,d 

<J*y [ ^ ] ° ^ *^y^f «JJ^ 5 J**^ S^laiLl 01 

O^J [ (r) ] (O Jl 4f*>" U* [ P and f i] ,eJ , o at ji* iiUl 5 j 

[ r] Jl l> ] ^ * f 

S-U-Ui _j 'j^r^ J&J ' ^W>^ >JJ ^ J ^>^ 1 s-O-^ 

. JUjvL! ;,5,Vi;ll J_^Sfl ^U^l j ^ J* ^^UaJl 

: jMd' cr^ (•) 

|Jl» jo^V j < ^iL. > OU^ V' t> ^ U ^ il j cr^* 5 J>-* iSJ* 

: LjlaJ »Jl»j 4 ^L^-Vl OUjyLJ iJ-U 5^L* ^^uiJl ^r^-i . 

r ~P "I ^- — a> : jV 
L p —* q J <a) <— O 



(> ^LfrjJl ^ j-J ^r^ 1 J*- 51 ^ u* Jj 

Jp JJjJI ^ U ^SJ1 jli u ^iJl ^^^p 4>w* OLJ} f UU- j . l^li L^aiJl 

: JliU 

jU-ir^J.! j!T jci>-b jdiL> uoljj t$t JiUaS vi~£ jwsiu^. ^Jai lij 

. ^iUI OU jjl f|ju*i^L • 

: |f aJsL^-^/I Aj^JaJL ^j^iJl oUI ^So: j 




[(~?)] [ d ~ ] Ohj^ > [i andi'] ^ j*JclA\ ^> 

[(rO ] [ ^ ] OutLfc L^l JUi jp 

^Wlj [ / and / '] c ^ : [/IBC] > J A O^- 

[' (n)] [ ^ ] J 

dJ^UJ 4~Jb *ijtj^ 

[ frj) ] [ ] ^JLdi ^ j a^b ^jij y p£< 

[("70 ]t^] ^ik^ o-vJ <uu)i ibLAi yjjJi 

01 *LlJi 

[ (~$, n, r 2 , r 3 , r 4 , rs) -> -p ] ^ «— ^ ^ t ^ t r ^ t T ^'< ^ 4 <^~) 

[ (~q, r u r 2 , r 3 , r 4 , ~> T?] 
[ fri, r 2 , r 3 , r 4 , rs) -> ~p). ] 

tot 



* * 

— 4.... ;Hj <^ JL>- jJLj Lj^^ t ^ fc >UaJl ^ L ; .«.«J iJL^— - O^AjJl ^ oJla j>>j 

oJUb iplw? j^ij . OUjJl j U-U? <aj ^ybj o^U-i iU^-l iij^kj l^LJI jSo: oliHlj 



<2J — ( O W ... W y O VJ ^ 



1 1 ^^|^^^ t |^| -| H = |^ H -0) 



and |x|- |y|^ M + \y\ 



» y 'ioJ( g ^ ) . ^>ai j 14*. Wjiiii s< jT>i y-^i 

^ Jb-t ^ « g v/i'j * y-** 1 w > b 

• ( 

: *\jbjy\\ (V) 

3 U*Sn y ^ 1 j> v^Wl «*.r* ) g vV^ v> **r^ 

Jl,*JI ^ J* olsiJL oW^JI [ k > ' 1; < ^ ^ C " = k J 



: j V 

[ P(l); and for every A: 6 jV, P(A:) -» P(A: + 1) *J 
P(n) for every «eiV 



> Jl i^j* [ k ] ^ c^JLii i-uu [ p] u w^-i >y o> ok" iMj 

U -L^li-I ^JUbx*^ [ £ ] ^ -*xJj ^-uJl 0' ^ liU : jLodl J*L~> oi j 
iJi^ [ * ] ^ 4xJj ^JJl ajuJI 01 >i lil J f£\ 3 Jl ii-iLl j ? [ />] 

flo^b jUjJU *JuJ* -ULuT [ jV] ^ Ji [ A; ] <r dUij t iL^ULl 

: JLu 

J [^1, 2, 3, and 4] i t r c T c ^ = ^ J ^>->^ > oLxll 0i ptil^r^ 

x = 5 J o = ^ i)U- 

rn *C rr c rn = r° + ^ = r ^ + ^ crr= o r= ^ r 
0) [ x = 5 ] = ^ ^ J oUU 

[ 2" > 1 + n 2 ] V + s < ^\ V^l <j> V/-* [2" + 1 > 1 + (n + I) 2 ] 

SOI 



[2» + 1 >2 + 2n 2 .] Vt + \< ,+ /t:^T j 

2 + 2n*>2 + 2n+* 2 , ✓t+V + V < -X + X ^ 4 ^ 

2 + 2n 2 > 2 + 2n + n\ then + ^- X + X < 

2n 2 >2n + n 2 , + ^- X < '^X «^ ^ 

»«>2«. ^X<^ 

2" + 1 > 1 + (R + D 2 'o + O + ^ < N + " X 

( v) \\ + o + ^ *~ < W ^ < Jl ^ 

[2»> 1 + n 2 ]- 2" + «> l + (« + D 4 



>00 



c^i LUj t U ^ w r pUapl ^JUi j ^aiLJl ^ai^ ii>J UU^ jU*il Jltii 

Of gss-J c ^JUJU t [ p] u wliM [ S] ^j-^ 1 J [x] 

Conjecture: VxeS, P(x). * U- t ^ B y * jwiJl 

Negative instance: a € S and —P(a) ** (') ~ <, v 3 I : 5^Ua^ ^JU- 
Conclusion: VxeS, -P(x) U ~~ t ^ 3^ V : 

t Jl ^Vl j h^>^ l^l jl LJp U ^^Jai ji* <ul J ^J^L ^ . ^Lil 

J ^j>j U w oLil ^> ^»L-Vl J >ll 01 

d jj> jjjj . « u jdLULl juUIjJI jolj^l JiLi ^jLw cii* J 

■o/yJl J^& d±> ij^aJl J^. J^ Jl tiy*yi ^li c oliHl J^J 

Jp j . i^oJil ^ ^oma J JbM y> )f « j£j I jj*J.l J ^kil 01 J V^j^ 

^ o-l^ dJJi ^1^- oliLill J^j ^Vl 01 ^ ^ ^iiJl j ^ 01 

c—J 1^1 ^yUl LUoJlj oL,>JI J ^-1^ ^Ti; oij JbV i-ikdl olj^Jil jl 

* * < 

^rJ ^iJ-l ilOpVl 0V Ua^ 5jU j& l^li U^l jIopVI jlti 



. ^M 1 J ( V ^ ) c^UsJl Jp ( ^jikdl ^Ll ) ^Sfi 

W s^Ji U-Up ^JIUJ 4»w,lj 0^ l^Jj 4 r U...U <>^ij jr Sfi d Ju Jl. 01 dJLi^j 
j fr jd\ o^U ^ <1U JT Ua>- JOJJu c~J^ LJli < aU JlL. ^4 j,> jp^' 
5p ^ ^»Lp ^ ^^p JT jl i : -oT LjT . (< ^icJl W c-ii 

^ [s]^- ^^I^Lp^^^pJT | : 0ic^L^j[p]^^^^ [S] 
S = { 1,2,-4,6} [ i < i 4 Y = ^- : [p]Uwl^l ^iki 

u s^j^Ji 4-^1 iiop^i jLo uj yui oijLiJi Ua^ jt cr*J f ' 

. v>-jj ilapt f S ] '^y^ : 0) 

. Vrjj ilJLpt £ S ] ^ A*y*Jr\ JT : (Y) 3jLp 

. vj- jj ilJLpt £ S ] ^ J-*^ y^^P ^/aJM : (X) o jLp 

* Jic L>*jj bop j^Xi Ajjj I S J a* j+>**JS j^s- li| i : (i) ojLp 

. ^Ij-^ AiLJl (i) SjLJl l^JLtf ^yJl 4.. Jail 1 : (O) 5jLp 

• cT^ [ S] ip^l Jl « ^ t ->JoJl oSf W (Y) ojLJl (^) 
1 t i 4 Y j jJl jIopNI c5>^ [ S ] ^- <p ^1 oSf eyl ^ (f) 3 jUJI (j- ) 

I .... 01* .... jlT lij i A s ii3^. Jir *>Ui l^N e^l^ (i) ojUJl (^) 
^ ^1 J j^s, JT 01 ^jju" (i) SjL*Jl J Sj^Jdl <w2iil ON Ua^ (O) a jUJl (-a) 

. c i j^li 

# * * 

ow> Jp oh^Jl JJ U 5jLp j j^oiLI ^,5^* jy^ JoJoJ) 0L>-Nl J v»l JL* - 



0>J i 5*>JI i-o^l p^lja JUp ^1 oLib ^1 J /.Lil > OU^Jl jj^ Ju^Ul ^ - 
. Ua>. 1^1 U^lj o^^" Jl J- 3 * * j& Ott oiJK ^ ^JiiJl 

L^jII a^a* J ^S"Nl S^^JI j&j 4 ^iULl > jU,JJ s^op kJku i5U 

-* q ] ^ O ^ • ... £>U ... OS" • £^ ^ a^OjLI jy L. J LUaiJl jJa^M 
V 1 ^ W ^ <i>^ f P ^] ^ O c^iJ jl U^I liU 

[ ^-(r, ~^ ] ^ : JV jr > U. ^ ^ 

. J^iL. i^L. jj^ ^y, ^ ol<jJi;j ^ ^ ^ 

) c ( ^ > ^^Vjt. u ^ ) > ou^ji ^, ^uii, 

J^l^Jl >oJ| ^ ^ ^iLl J^ifli wJ| j 4 ( W v 

( i-~-Jl ilOP^I 

\0\ 



: J^l am cJJ : jVi* 
^jLw J* (Jb-lj JU yuJI b j\ — . Oi-S-i*- oiJ^* J*»U- 06" lil 

01 lab = Oj = ^ J***-* * [ a and ^ t ' & 

i*~JI ^ J*\j*\ li*, ) [ a * and * ] ^ ^ 4 ^ ^ I 

( gi ^W 1 

. vj/JIj gJA g "h* d'j& iiJbU jl^-SlI J 01 If 

J* (±}<flb)= (±ya)(b)=b'] ^ = (-)[(') j- ] = H) -j- 

[ =0 ] >-» = 

[ z> = o] >^= ^ Oil 

[ * ] ^ T* ^ ^ >^ ,,U J 

: ji^oJyt ^ J [* = Oand**o] =£^«>^ = ^ LvJ Oilj 

r a ft = 0andthatfl*0andft*0] ^ * ^ ' >^ * ' ' >^ = ^' ^ ^ 
*" [& = 0andfc *0] >^ ^ ^ , ^ = ^ oUl 

.... r a ^ol>^ = ^^iM/^>^iUu> j4 ^ 

[a=0orfc = 0J = ^ 



J 5j>l oL^Ljl oL> ^1 ob'V /.Lil ^Lil oU ,Jl ^ JT f ^w^j 

01 Ji «Jli £lJi ^ . ju,Jl J U,U^I ^>J| ^1 j L,a±uJ 

J j O^Ui. juUl jxu J j» Jp_j . ^i^Ji ^ g| ^j^i 

jkll c U^I J^Ui, ^ ^| ot S^lill i-jOil j J^L. jkdl 

: J ^1^)1 oUjJl uLi 

OU^JI iJ4~ ^j-^ v'-^ jJIj V/il ajutf. 

* i~5UJl *b j S*U> ijUjj J\ ^j^il x. j y y> oUL y~l J j^Ul 

C-^' J jly^-VL c L^Jlj «}y^l 5J»j| ^ ob>Jl J* JUjJI r LL jij ju^ 

(n^ l t^~ i » :; lS 1 " V^M Oli*5Ulj L,Ui)l J-L^ j jJLiJl Jvu ^jj ^,*>UaJl ,Jsum Jj 
- »o> oljl^j jJU^ v 0^ 01SC g oL^L ;i Jl 0j>i ^1 c i-- jail 
^U; Ja^ ^ v^ 11 t >'>j r^-t~ oTl- o^i>o - J^L 0/n 0? v-^ IJUj 

Uo» Ji?V vU-iJI ^1 j Oji ^UAJ j » v ^U«i! U^oi. ^1 oljl^il vliL- ^w»j jJLLU 
U bl v-^j ij^ OyC- 0» j^s «i>Jl OLi jJUi ^.j ^^UaJl ^ 

oi ^ j . v^UiJi V^- 1 liir 4,1 j o> j ijuj t ojr cJ-y. 



i^jll J AT^Lill Jp syi jftSi O^i^ iLUJl oU-ls^Nl f U^1 ^ 

jJl >yj . aJ jyu-iy tfAJl J will ^ J ^jUil 

oJbJbL* i^L^'l £ r *l\ jW^ V ^ W J 

. ^J^\ ji*J> \j£a UUI IkJU* i^JiJl o^l^l O/J 01 o^cj 

^ 3 . y j uusji ^ ^ ow^i (J*; j ^^wi s^l- ^ 

l^y Uip ji^- J ^^Wl ii>Jl O^I^JI ipU 01 fs 3 . Irs* oli^p fr b 
jjjb r yL" 01 ^SCc If t If^lji wLj ^OxJI oUkil jji ^>JI &y 

oUbj J J^L^ Jbjjj jU^i ^.jj; aJB" ^rj^ i*U ^ l^i 
£\y\ Oli jJJi . ua*ljJl,^" J ^1 ^ otj t ^>JI u^ljJl o-j^" 

J^i lii : « JUjJI ^-jju iili » JjL~J Jp ^1 J ( ^ov ^ ) Uji ^ 



JUi JS ^JiJu a3U a~-JlJ>I Jp d» yd\ J Juti lj>l a^J j c aJLJI a;L>- J %1a 

, iJLidkl ytil J~L*^ * ^3LisiTV A*^? ^ u Uail JLiij t Aiil^? JL*I ^ Ali*Vl J-^ilj Ja^oi 

JaJ^ ^laJl ^ ^ • > ^s-aJl j ^ ^jjJJ ^P A> ^JaJl AJfc^Jl jJJ ^Jl1s>z 

< r ~*^A> a~Lp ^-r*^ A3li ( aJI y>-^ Aij ) ^-X>»i*-»U A* If I j^SLc V ao yiJl -Aj-^ 

v-^f-j Jl a~jjJJ v*- 3 * <-f ^ <^ ^ J^J • V-O^" 

J Jz> {Jub Vl A3 1 i oL^U ^1 J aJU*I ^jlp a3 I VI i aJjJ J LUL^I 

. ASiU ^p aJI vJ^P 

^ibj Jl ^--^ 0>aI ^ Jl*ju ^LaJI <JlS ^^UaJl oJLill oL>^jl Jojv ^ ^ia3 Jl JJj 
JsUJl Jl vl~^ j Olw^U^I <J &^>- J L^*IJi^-l ( v^u ^1 j AJLp ^1 OU.-JI Jaju. 
Jl j t JO^J oU^JaJl Jp AJh^Jl y* ajjJUI aI>- A~-JLi>l OljyL« j& J ^j^II 
j Jwjjll ^jo*) Jli Aj ^JiJl J^aI^JI jyS' ^ Ajaix; j A~-JLi>l ^jJl* 

frs*L* J** J*^** ^ ^ ^ *->^UaJl jjjcj Jl ^yyJaJl 

aU jl ^ J\ ol /"l* J U y jO, Jl Jij JjVl J^l>l J j^L Jji j& j t 3yL> j 
J>*l yJl frl y>-l -Uf-t oUJxxll A^Jli I^*^j jl p^A**^ Jwjjll (J ia>v v^tij • * J 

Ojj J aJi^ j ^ ^ J->wj 0>*-L*ll *Vy* aJjU j ^LJij <>J^i\ 

: oLUxJl jjLJL3 Aii-I j^j ^wai 

Jp o^UjcJI j t^L^Vlj a>*jUa!I j>jc Jp oljLJl * a>^L^JI \^ j j Ua^- ^^1 - ^ 

jl i Lu^x y ) ajbL* aj^ ji Ujyu ji a.jl^ l*| ( JJUJi ) ^ r .. ; .^ l n j ^ jl - t 

I Jl Jp jli 1 ! jl oIj ^^W^ ^ oUJjdl jJLl; A*-Jj jJUil S^UJl Jj 

3 i : J^i jtr Ak^Sfl yu-l jJUll -tfj . U a.^ ^Ul jlTLJ jji j 

... ? ^Ui w-^U ? aJUI ^ t ? 3>iM ^JLU ^ yhL. ? JjSfl 

MY 



J J ^ gu-* J\ J»j/Ji ^ 

^ Ji. f to*c-t ^ ^ * Jdt -^AJJI ^ 01 . ^ J+W u^j^ V^'j 

i^u^] ^L-Ir ajj^Jii ^ j o^i^--*J ^ulr iikii ^> 



i>J\ Jp ijkjJlJL* ^1 .ill; > ol> j£l J Ij/j ^"AWJ 

-oli f U i jr ^ J j^l^ Ijr^i of ^-aw >v ^> j lib • 

-yt kJ *j*i\ j> } » jjSfi ^ J (cJiaJi ^ o>»>7i o>*^ jw-y ol r >ri 
Utjat uu^ ^jiwt v^s; ua^j . j^>\i)\ j> j-dyA of 4 c?^ 5 

^ aJU iJL*. > -uplw. j53 j U-U b ^ Wlsa-t r Ai j \$ha i^L* l^j ^ > 
OljV a-a." y W Uu^ v js» J*-t 01 . ^ J Jp ^iii J>J j^l 

v ,L-l - Likdl l^^U - tr*\ji *M > ' 

v^W' cr^" ^-J • jo^ 1 >r U ^ ^ ai J ^ 

,1a J Jp ot_, iukdl i^LJl v'Uj i^L* Sj^-a, o>»i^ S*L^> Jp 



ja ( ji j£ J ) Aj Jkl ii* J Jai\ J-^ail jl* t Jy*>j>A\ ■ JjL^Aa ^-^P Jp^ 

cA J^~\ ( *>kj" aU* jU j6\ p jl ~u> . <j ^Uall olf ^^ju-J^ oU**iL I-U jl i^^l 

5_bOP OUUM J ^-ftAj ^Xiil jli jU yJl iJL^i? J ^SCjaxJ\ -U*i dAJi ^ ^ t ^ JaJl oA^ 
^Lap ikuJi ^_Jko t 3jJ\ Jp OUyJl J~r— ^ jU ji\ j» 3 J t 

ja ij^up jU yJl J~t*-~j" W t ^-iv* JJ- Jip J*LiJ y» <cli JL>- J 0U ^Jlj . 4il^£ 
V-Ul J^3 ^Ji^ ^ j^J jl ( jU^Jl (^1 ) jy^l aJ-wJU . JL^jVI 

* * * * e. . 

U ^r-j Wyj UJa/J ^Jks ( jU ^1 J^-J (j\ ) v^l aJ-^I ^>J ^ t a^S" yJl 

iyiii jli t *u ^^f-^ 4 J-UaJ JJUJl OU^I Ol . jU^I j^jui *t£jUJl 4^Ui 

aJ ^Lst Jj> ioLs ^Jii 5JLajL| J 4JU y. iS Jr- J ^ J^ Ol 

J^U^ (^iJl ^ yiil jli ^Li2> Jli* iU^ (J Juijill^ vJaiiS o-L>~U- il^l il^l Jjy ^5 . QllJa^ 
. a~Jia!I o-U> L~-Jb>- U^i JiVl ^jp <£*\ Si j^Xj <J> ky^i\ o-l& ^jp ^Jl 

U l^N l^L*^ 0*Vl>- AjLajLI J AJb.*Vl ji 4 r< aaH A^>1>- Ui^l 

. ly^*y J a-X*i^ j^SsJ jl j^^^ ^gJ^ o-La C ^ -> 

OL^*Vl ^^axj ^yii t c5 ^rWl jL* j>U J-^** djLxPl J>-JL* JL>-^ 

jl JUill j^L» t J Lull j . ija-w* oL5*>UJl ,^2^ IJlJ jl IjUl* O^h ji ^ ^-i 0*Vl>- 

. jU^l Jw^jJ v^-Jl yu-L 

J>-|J^ (f-r'AlaJ I ^ jt J 4 ^ 0L*y J^J aJLj>- ^il 4* Jail a^^J 

j\ J\ J*>U- <iJo^\ 4JL* ^Jl OljLf* jJjJ iijM Oli^lai Oj^l 
fO^j . ^Jdl 01 JLI II* J J^l J^l>l ^"^UaJ I^Ja^ jl JwJkJJ srijJdlj 
L-T^ i^Jl ^1 | 0*^Liil J>: olT » <jbT J *\Y1) Wickelgren ( j j>- j » 
^ *j JaJl apL^sj IXj t JoJ O^I^H (H^^ ,*r^J 

fel^ill o>i/ » ^yu £ t ie^JaJl j I^jl^-j jl jUi) j£s ji\ ^ liu^Nl 



43 li O&l yill j j*.-^,.J J 4j ^JiJl 4JJh y Jp j^li ^ jUil jK*" bi^ (( 4j ^JaJl olft jl J^b^ 

J ^Ls^ ^ 3*1 yiJl ^p ^Jii^j jl 4-> ^Jixrj ^Jj*ju*o ^yJl y^^l ^ y j*- 4j^L* jl 3 -b^ 

4jLi?i Ol* 4-^J 41A y Jl (J jS* jUJl J^^» bli . 4jtj • J* 4 ^— ^ 41AjJi 

t 4! jUM O^IpIj 3*1 yiil ^P jl 4^* J 41AjJl (J 3-Uij 4>^J jl ^>-l 4j ^Jflj Jj> 

. 4j ^JaJl jU j> ^ jUil (f^A» jl Jl *l y^Vl 11* ^r*^o jl 

Igj^^ 43 li Jib Vju ^ jU jJJ 4-**Jl ^l£" frl y^Vl lift (( j^>- J^d^ » 3 
(J frt^j^l '^-^ *i Ji^\ Ji*l 7^ t'^i 4 : -a..5" jJUj (J ^*>UaJl 43 ^Ui 4™j jJJ 4-^Jl ^~"l^ 

jU Jib ^ t y>-\ 2 j <j f li jLft^j ol ^ J^L4 ^yf' d^JSj h J^i\ y 

. jU ^ J^ J j-^> jJU i-J9^- 43l jLwiJ 4^1^" 43^U^ ^l^M t^J^ 

^^U? jJLjCj l*Juf- Ju^aiJl J>-b (( j y>- J^y^ » Vrvy' 7^ I^JL*ju*o jl jv*luJJ ^^.3 

j^cjjl ^*>UaJl jl ^^JC A^J\ Ji^^ aJjbj t 4j ^Jaj y J**J 4^>liM p^jlfrl^?-! 

olft JUl Jill jwjy. j . (t ixll L^JUL 4ik£ ^l** j!>U- jU ji JT j^^isj J-iuiJL 

; oLj?L> ^Jl ^ao> (j l^-*l-^>^-l 4-jLS^^ a^j^jI ^u^Nl 

^^kJl dlft . jtTVl Jp 3J^I ^ 4ki3 J jU^Uxj ju^il j-ik^l jl c-^l : f Uil 

J^p J ^JLL> JT t-u ) jU ^JJ j-vUlI j& oj^aJl ^loi^Lw-L; ^ jl J>s 

e * * 

( J»L^b v-r^* ^il^ Vl^ Ol J^li-5 ^ J t jU^ 

(t Ijbt jl Jp Ij^li c^J 1 : ^Jl hll 
* * * 

( jU jJl 

« jU jJl Jp j^li js> 1 : ^Jl hll 

A ? JiSfl Jp i&&Li J oy^l^* ^^- j^ ^* ^3^3 J* W ^ J* » • |i Ull 

8 (d^ j ^p ^JlkJl JljL. ) Jib J 3 \sJL t 9 ^Jl tall 

« 4^ jJl ( aJas^N : yi 

? [ A and B ] ^» t ! Oi^^ J jU^~~- ^Uli" bi <3l ^ Ja » : j, Uil 

? f A and bJ ^ t t j U ^.^ jUa^- *3li 

« dUi ^ bL. ^ : ^Jl yi 

* fi t. 

U-uL-^. jbJj^ joikil v^laiJl jl Jp ^3 ji\ k+LA\ lift Nl : ^ Iwll 

jU-J-u.^. jLJai3 j^j jl ^^jc ouT ^SO^ t l^siiLJ 1^1 ^ )) : ^Jl hll 



Mo 



I Jl UUj * Lit \±*3 > ,Ia °1 1 : (• ULI 

« jJ~oLj OU jJl o^" 01 JjU- i : uJl hi) 

lil ob^Jl ^ ^Ul ^>Jl 01 j» li* 01 • : s^' 1451 

oJl^ Sbjji; t y-Lll OU^l yb IJlaj c ^Ij^ IAa » : (• ^ 

t Ua>- *j yjail -bt^dl 01 Olj oUa^il 01 01 v£ 

IJLAj t UaiL; Jb£ 01 Jjl>- f t ^yiall i^wdi ^OvP ^ (5* 

jk> J^aj li j . j^P V yjail ^^Pj OLWI 01 ^ ^ailUl 

. o j£ oi v£ ^ y-i-ii > ou jji 

« ^1 oIju ^1 *xi^l t : uJl— _kJl 



^0>w-j UjLp j Sj^r-Jl Jp OU^Jl ^y?y> iij^ ^ Jjail ^laJl a 01 1 jJl j^J 

0U jJl j iaJiJ ^ O^s 01 v£ t>i* • J-^L^Tj ^iJL-jtj JjU- J «-*^L.t ^- j-*il 

J*>U ^ t^jkJl OU^Jl ^-jj-tf ^yu^ <uli JUL j c Ol>- S-uJ bl* ^ik* OU^Jl 
4.1a. ...» £^ ^IJL^U-Ij ^jLJ-1 J <Lu-h Oi*' > v*^*^ ^ v-^ • VjJ^ ^p>^\j^\ 

jJr\ J OU^Jl ^br j&cj . iJUxi^l ^Jlj ^^11 0>U ^ Jt- ^^1 Oli^ 
4~,X±\ J jS^jCj t ^>^1 frl>i^-^l <*r*J O^U-1 ^-fr iU^-L OU^l ^IO^U-Ij 

J»La-^l irjfcj gj\ 0>l5j ^^JLJl ^ Ji* iJLi*; j^l OU^l ^ fla^_-l 

^kJl o^l jJt crO-^ O^^JJ V.^" c£* ^tr^ J^J ^-^1 > OU^lj 

f\A>c^\ s JUa% JIp (J^— (>J Jap J»LiJ ijJaJl iiA^l 01 . I cf ' 

OU^JL f ^l ^Jl^ Jl v^Ljl uyl^illj ^IA»J ff^3 Cr* ^ 

. kyj9l )\ Ol 7^1 j ( v^aJl oJLA iJ^Ull 

. o^JLil Jp 4jjOi J Jby Ai\ ol5 yL. jp OL-J^I *>-il oU-Jl jtfl 01 

ji 4 if\> *J j*^- 1 J j** J dL ^^ r^" j ^^^^ 

Ml 



^ oijai f>a*^-« ) y j^i vlJto iK^i . <^~" £>' 

( _* J, ) Ji> iijLJil alJLoSll <Jti^] Jl Oil* o 5yb i>-Lw ^ jL-J «j-Lw 
iJiJUs- i-JU» J>4 Ji J ojt S*yU ^--Uil fc» J iS J 1 ^ 1 ^ 5 - b -- uil ^J^'j 

The Mathematics Teacher, Mathematical Monthly : ilf Ji* ) i^l^l 0*>l£-iAlj ( jl*Wl ) 

^ jS5\ dUi J Uif oL^JI J O^Lill > *~ £*Sj ( 
Ljil_, LU o^-iil J*- olijl— . J /p* jiiJl ol~U-lj SijilsJt ^-jl^il 

ji 3 . HijJ~\ cArf & ( mo - mr - mv ) v^Ji o*£a1i JJ-j 

omyj J IjjJT apUV O^-ill i-lji 01 V 0* j* 

+ ( ) ^ r o->uill ?LjH Jyi ^JJt *Jull J^jt » JI>J! dj^. Ji ^ ^ 5~J^ 
ol^JI ^ j, jjiSO vJlj ^JL. « 5jU Jl [ 3x □ + 7 = -5 ] o - = V 

JJ. f U 0>li 4*1 01 . hyU\ iU >l (Ji«l ll&t* ^ ff Ul ^ cr^ Ul 

^At f U iltsll *J«JI , 5*^1 OW*^ ^ (Jj JJ 85 "^ 0^ JU * <*> 



* - * « 

c^jJl ^^JJJ a™JL /.L- L&f j\ U»l j ^i^it j^ ^uj (i) U ft I^L 

. ^iiyl IjU, J>- ^Ui| Jp 

*L^Jl c^kiJl f <»> J /ll UU* jl ^ >l Jl j^Lc oki^ JluT^ 

^ >Jl* J~*j" ^ Sj^rl jl otUa^ ^Ls^ ilL* j\J^r cJ^il : ) J? ^ 
( J a™JL AlSLiw- J^c N tf* f j*j i >J»y.l yuioN ^JUaJl ) 

* 

c Ijl^ C-i^l . fr^aj N <^Jj ^-Lwa^ 3frU?l ^JlkJl Jjl^j ^iiyi ^ol ^1 : (T ) ^ 
t A*yJl ^ ^Jaiil o5 ft L ^^^Jl jL" J^j jlj JjN aJI jyL ^JUaJl 
f j* 3 4j J*i ^1 v T JJai ^ii ^il Jl ^JUaJl *JjJU ^ ) aJ^TII* J 

( J a~JL aK^ Jic N 

JSyJl J lyry * ^1 jl yjl £ ^JUaJl >J t ^Li CJ^il (f ) J? 

JicN ^1 jli { j> 3 . J v^^jjj C l^N ^ t 

ftUI y^\Ji j^t^^l j S- 11 ^ 4 C IjV cJ^il : (t) 

j >nj t ^ 3 Jp ^JlkJl ) AJ^TlJl* 

Oi oJ^il 11* jli f ja 3 i <4\ ^ ^ ^ t> U>*- 

dUl A>JU 5 jJr > iJUj . ^11* ^ Oiu ^JUaJl All; ^ . ^ik* jl^ll : (0) i? 
v-JJflSi Ail cJ> yu 3 oii^iL Jp ^JUaJl ) . jUw.Nl J jtsfwi 

j^j c dUi J v^y.^ ^ ^ t> a** sS jrl f Lil Jl £ U j c ^Li 

( aJ v-JL aI^jl- Jic ai ^Jjj[\ jli ^ 
^jbl ^ jJUJJ c aj^TII. jl ^l J ^ yo j-b4 ^JUJi c ^ik* jl^ll : (*\) 

C-*0 J ( olft Ji- J Jl }yu ^ ) ft L ^JU* J ^JU-^? Jl 



* # 

v^ii AiJ ' 5 J jl^u-Nl J ^ A3 J} vJlkilj ^ Jl&l : (V) ± j-A 
J-^ll jt m s\ J\ £■ La* jjJo £jaj Jl*j c oJlsCV <u£j j jl ^JL 

^Lp JT IJla J J,l£tf ) J&iil j JbJbLl ^ Uai! fr ^2J 

( ^JUaJl ^-JiJ iLSLi^ ^-sOjV ^Jii^l ^^ii 

tji^ll 1-U Jp liJU ^^a^tJ ilSLi^ Jtc tji^ll JU J^aJI (JjUai j 

JJ4 <J U ftl ^1 fUJl JJ £-L£ jl J ^~P^ j t L* %6 vJLlai! <Ul J* j** j 

• ^* JJ-li (jJJl ( jaj*jj\ aJ\ J&j oUIJ! 

oii^j If t 4^ 

Aj^jw? jj Ja*j> d\ )\ Jp iDij ^Wjj OO^J J^" 5 J^ v*jjdl 



^Jl ol^oM oUj-iaj y jP jJJij yJl tt^^Alj ^*Ullj Oljl^ilj 

O^ASLill jU JJi £*j . v^Uai! io. j jtsi 5iU J*£ Lf 0>~^ 

jp a>^>-UI o-l ^JIj j^njJ! j^p^oC ^y^UaJl jli y yJl ^Ap j o-l ^JL 4a>«-J^ 4^JLhJ 

oW ) J>3lj ( ^IJLI - ^Ull - oljl^il ~ j^U^I ) ol^l ^ 

. ijylill ^jIjJlI Ji J^" ^ a* T U c?* ( 

. J>JL! 5JL;li SJI j>-\ Ijy* J ^U^Liil UL^ o^Ip^ : (T) 3 jla?t 



^ . <o') = r (*) + r 0") + v) 

Ui> ^.m ^> iiu* oy£ ^ i yd J ■ (*) 8 > iM 

ol O^n > SijUl i^liLl UiAlli li> ' ^ 

l 3 + 2 3 + ] ' ( v + ... + r + x + M = V) + ■•• + V) + >> + T 0> 
. <? U^w. 3 3 + • ■ • + n 3 = (1 + 2 + 3 + • • • + «) 2 ] 

y oM o£ oi jSUi 4 yCiii ^-1 ^ a-^" : 0*) 

^ + ... + r + t + ^ = V) + - + V) + + 0> ^ * 
01 ^ f ^IJ^U [l 3 + 2 3 + 3 3 + • ■ • +« 3 = (1 + 2 + 3 + • • ■ n) 2 ] 

*;u ^U; (i liU 4 yu *>-jd.\ J^l-^l s.M 1 sI * i>» ' 

yj. j^j 4 Sfo UjJSl 4 ±^ J>Ll JUi : («) 



: o*£sll ^iy flowJ J > 

oL^bJI > oVU J ^ ^ c v*» j*^ o^" j 1 ^1 ^1 ^ U> 

ili-Sll jJJi ^1 ^ c J>U I jJLst ji JJ v^ULl ^>^aJl 4hJi\ \y^u Jl ^LJj VVj 

J ^ ^^iJl ^o; J> : oL^bJI ^ rjJ Ixil J o^jJl J^U Jl coli ^ *JU1 
JLi ^ ^ J* ? ipL\ ^ ^JUii. ? 2^, j>> ^ J* ? j>> 

^L-jjj JUpVI J ^ J! Sjli j! ? jJbLl^ ail ? JJh JaJl ^ ^juT ? JUL^I 

a^S/t i/u ji ^ ^ .... o yji *u*, ji^ uji oiwjii 

lili ? ^lJu ; jJJi y^l ^ J^j ^ J» JJ ^>^JI 

J>\J^\ Jj >yu[(a +ft)»for« - 1,2,3, • ■ •]... t r 4 r t I = + I) 

J oliLlxTl J} Oili iiiiil v>b ^1 pkJl ^Lp c^LiuTl Ji jd\ ol ^LuJli 



? jl J^l 0^ J4» ^> Uf" ^ 

? £J >JI J fcULI O^J 0> j£c liUi[V(x, - x>) 2 + (y, - y2 )_ 2 ] 

£tf and foj w> t ' ^?Lp -^^j 4jI ^1 . yi-^aJl ^.^I'.wll uLv j^jka U oUJJ-l . a-j 
ab = but a =/= j ^ ^ t yw> ^ ' = ^ d'\ <L-£ oULU J 

? 0^1^ 0^ 0^ 01 j£c > and ^ * ] 

0t ^JaJt . L^pLj t IJLaj La J^jo JJIap jo t Lj&3 ^Ju^apl c ill*- 1 

ap j^jf 0j . ^yv-U 11* j t v'U=> ^j^r* *J>LisxTl J| j/hll 

^Jfe SjLaJl ol* ? diilT ^ Jj& jl t iJLaJl J*3^ ^^-y^r J* J^. jl 4*1* UJ- 1 ^jyiil 

oi j . wjw» W U W ^i* Lf^L \j\ AlSLiAl <pU, s^lpi : (Y) 5 ^kS-l 
^ L^L-^ L^U- ^^SLcV Ai^Lill ol jl t l^l>- J>£ \xpr apL^. Ai^Li^. aj! 01 JJ 
- OU?^! uU J>U^1 ^- JjLl J ^L^l j - vwaJl oM^Jdl ^Jb-I 01 . 
^L.-l ol^T 01 . Oll?^ — L....J 01 ^^jf ftl ^Al ^ ^"j 0^^' OS" til ^ ^ 

oIjUp^Ij vj^ 1 0>! aj%JI juju>uj aI^j^ [/\ Jp L^L-^ ^U; 01 j^j: 
> ») : jStf" L^L^ S^lp! ? « i^L-Vl > oL^ULl ^-Ul ^ ^ lili » . Ju^UiaM 
aKj^ apL^ o^Ip! 01 ? 5J^p jj^JU lil cij^ 0*>U^ ^-Ul v^^-: 01 J^l ^by 

i^LJl JJ~1 oL^vJl ^-1 ^J^p Jp4 01 OL^S/1 J j& \jujJL ^ ^lJI i*lp 

J-^-iJ J ipLo 01 ^^SLc iJUl aJLl-VI APj^sf ajU-Ij 0] . ->jJ^ jiJ^p Ji jL^ ^j^p 
A-ji-T ^ilj 5>lp apL-^? apL^. J>JJ <Lli ii^Lill Jjt^ apU^JI SiU-J 
<JU1 ^Uil aSLlil fiL*- LJli t U apL^ 5^1p! J'<1j^S|! siU" ^ JT {\j±c~,\ 

: Jl> JT r !^L 

? Jjbll ^ u* OlMt o^_ ^ 

(( Jjbdl Lr i; » J** J ^^iJ 01 J yAA\ j* ? iKLivJJ J* - ^ 



. ^LJi ^^axJ o A^lxil 

(3 ^pl j^^J j a^«Lp 5 Jj? ^aJl oi^ aI&JiI ap"L^> jl ? aI&JiI ^1 Jjfc — f 

* * * *■ 

lift J I Jjil ^^uaJ )) j^ii ^-Jl ja loTbi c~Ji dJlii £*j t « Jjili )) 

. ^iiil ^ L-* jlikll lil U L$>U^-I 
. a^Lp <pL^> apUa* Alfx^il Jlill Ha J ? a^ ^jjl owbJL." Aifx^il - o 

. (1 JJWl )) UuyJ jJxJ Lil ? U — "l 

. « ^Jill ^ i) ^ N y ? J^l I* (V) 

oiil aK^ t ^L AjU-NI ? aKj^JJ A^UaJl « jjh J aJIT uU ^U, j^y Ja — a 

. 4-s^*Lp apL*^ apUa* La 
Al^iil apIw> Jl £■ lx£ ^ t ^ ? ^jjv ^w? jl Aij^k; aI^AI apL^> Ja - ^ 

4>*~>^ UujU; JLa j £j 01 j£c ? IJjpt 0"^Li^ Jl aISL^AI j£s J* - A • 

. aJUOp aJ^- Jbr y j! ^^s-C jAJAi | vlAill | J a 

J a^UJI AlSLdl jJUL" apLw? 3jIp1 Jl <j>$, 01 j£r y^Jl Aii^Sll JUL; J ^1 ^1 ^SUJl 01 

: aJUI aJ^I o^VSLtil 

V Jit-rU^* OliHl O^o ^ : s>-~\ j^cj j ? J^LiJl jOl^iJ O^o <J\ ~ ^ 

Jjiil i>L^ yli -X^ jl ; ^>-T j ? a^LJI 0%tliJJ £j <J\ - t 

{( o-LJkl Ui» )) ^Jcu fu j a^Jj^^.1 

jjliu" j yi.Lt : /A j^cj j ? a^LJ.1 j J^Jl ^^JJ juliJJ O^i J» j ^ ~ ^ 

? Oi^ 

Aj| t Oliiill J | JjUaj" ft t « i>L^ 9 C 4jUj" 9 : <JujmS iSj^j^\ JijL« Ail 

SJUJbLl Ai^UJl 01 . J^JLS aLU jJLJj U> j*si o^VSLtll ap oNl L»jJ jt^l 
C^** ' JL:lJ ^ 5,>Jb£ v»j^JL owax; CJlT ^yJlj A-^UJl aJL^JJ 

• <3 oL^rvy' >^lj 



t O^ll Ol>>- ji^j ^ c (?) J 

OWI £~>>J 0^ AeLiJ J» Jy i Jlka>o i^l^Ll JjSll o^l il&tll {Jsn^J J>y* 

AfLiJ ouyJj ^UiU UuyJ l3> LjT Lp:> ? f jJLiU dJDJu j*i j ? OLWI U - > 

. ( LI j; Jl cJ^JaJ lil jt ) 
oU^p ^p il^J Jl v.^ 0s±^ -uLiJ J» Jy i U ^ ? ^yiail U - Y 

. Oirr 1 ^ 1 u^ 1 ^JJ J*>* 
^ bop fr ^J Jl j£c iJLLl oJla J ? SJu^ oL-y*. Ji a ^ 01 j£c ^1 ikiiNl U - r 

c^U* jt ) 3 >LAl l^p^t Jl>t OjL-J lj>J v 1 -^ : ^ u^J^ 1 

lil oliL- ^Li^ . a~*\za 3 >Uill V>L>I Jl >l ^Jlf bl *>\^ . ( 

b| olibll <uL^" . ^Nl Jjill J Jy>L* 0* jlj ^ uAj'j ^ t^J 1 - 

^ La ? oW-^Jl f 0P jl Jp ^^OJ 01 ^1 otl^NU - o 

oJUb fOp jl ajw Jp ^jJJ l^Jl SjUNl JjLJI U?L^u-Nl ^^Jl 3 f\JJ>*^\ 

J> Jp J^JJ oW/s-Nl i-isj ^j>Jl ^1 (t) 5>^' 

Li. y0' J «JU 4 i5Jbl-l J _j . O^ill J»- J oUjjly- jl ( *-4> ) 

. i^jjIyU »Juk Jj^j I j^P-i Uw»lj ^<ai oils' ilSLiv. 

J>)l ^ iOP - Ou^M -L^ JbLl J> |f - ^•jUaJl j 0>J*1I t^oJ t JaJ-l J 

* * 

. « U^OL^l Jl jb\ 

*\ j£\ iiJb ^>Ji ijl* j^c j* . iiCiii ^ j^t ja orl- - T 

NV0 



il^i >■ J f J^~o JULL ttSLill j^. j| ^ - t 

? 5JUJL>- 

? U l^Uau jSCc A^Uai JISOVI ^P i.lp h_J& ; 
Ukdl ( jl&Vt ) ^U^l J*. J SJU'li jtJlo^u ^L-Vl IJU ) Ji-I ^ jl JjU - A 

J 5Jui^ jl ^SoC ^Jl cAa j^Ua> Jp »-> ycJ jl Jjl>- — ^ 1 
? JJ-1 J JUij 5JU?1 i^iil^ ^iai Jw> y ? j Ja ; ii^l ( ) 

^ III JJ-b <W J-V^ -** ^ oLUll ^ l^iUtuM dJ-^ ^1 Jl >i1 - W 



JS j& j t Jo\ IxJla L$l*f d\ j& jA\ ilS^JU ^>3r" ^\ J jl>- - ^ A 

? U Oji; jl j£r ^1 ^L>l Ja <. JA-1 J J^ 

? sU~il 

. <il>- Aj ^]aJi j JU> . J>- 
jli t ^a^i a]£Ls1\ J jl>- t SJLuL* iiLJl jj^^Jl oi> j& ^ \*[ — V \ 

J[ Jj Ja}\ U.» j j JsA> Jtfj t L»W^I JJ-^o (J ^* >^ ^^dj^-iJ ilSLiv* £ 

. JJ4 Ji^U J 3^ 

jl t j>.\ jJL~i; Jiil j cJ^ll j*** ilSLiil *Jyl c Ijuw j~-U Jf j£j lij - T T 
J JA-I S^J ^JL" JLi sUij -USLill J* Nyui^ j ^ Jtf ( ^1^1 JJU ) J^UI dJUUp 

t jj^i ^ja^t N 9 ^ y j jb4 ^jit jIn ^ ikJ^Sli j> cJir ^ 

. (^Vi) 0^ J^j Jj( < c ) U^i 

f^^.J* (^) 

? l? y 1 -^ ^ jtfl -b-lj Oas-jj J^i t aLju J y» iJU CJS' lii (r) 

? JbJL^JL c^J^i-t vrU^-Nl J >JI (1) 
? iSyA o^JL. J JLi; 01 j^JlI ^ «jbw ^ ii> c^^u^l (Y) 

v oJ^ aJ^> > o*>^. ji- a-^ji yu dJL^Lc j* 



dJu ^U; JL^jC ? ii^Liil J^ J ^J^rlj ^1 Ob^waJl U (^) 

? *>Ljii*-v« ^£ ^>-l o*)^-is-* J>- Jup Ol> j*-/ 1 ^ 

? SJtfUil iJLli 

o*>\£jJJ J>- cr J-\ Ol >J-1 ^ J& 5Jb-l j t 4iLJl ^^jLl f\ 01 

J>- JLPj . 0*>^Juil JA- JuJail oL>*jl p^.^,Uj J j oU?Ij jU j^^-Ij^ -Up 0*>^JuU 

aL c — J ^1 JUL" JU (j j>-\ v-U b i> yuil \j jLJ o*\ Jl aJ^>- uIp j^Jr 
* * * 

J ^laJl t£Jb-J Jl* 4 <kJ\ pj.-i'S ^-Ul 01 0*>^LiJJ JA- j Ja}\ Ju^il 01 (i->- 

<^L>- aJLl^I t g-^^<l ^)L-o (JuS" ^ g o 1 *tJ 01 j> ^»*>UaJLi o*>^Lti.i J^»- ^_-JL-l ^jjJlJ SjljL-1 

<Jlp O n^iil ^Lw ^ j t c^^UaU J?- j ^ j^JUil ^> 01 v£ ( ^ ) 

' « * « 

J?- ^»*>UaJl oU^i l^a-ua^ 0j-JUii 01 (^) • 

ol^l ^sil j^-Uj j iii^l ^»*>UaJl j ^-Uil JS" jLw J^-j>- t <i5" J,,^dll ^* v^^tj 

01 ^r* >^ di&j JJ-I J oJlpL-J <^jtJ ULw aJLl^I apL^> J ^JUaJl JipLw 01 j»JUil Ja# 

jjj£ — Aj| V| . Ui^AU; 0^ ^1 Ol ^* iiJi APj^>oC ^vL. ^jl. ^ iJUi Jit 

ol^^Jai-l ^ly J jjl ^ ^ ^w-J 01 W v~-tdl ^ ^...^ t o^Jtil 

WA 



j£s 4ili oljLjil jJ^'j ^ y (J-slI J>^» ■ r«~-^ ***** 

^JUI ^ olftUJlj s^alil J^'J r*i j>* ^ 

Jp >i J^l» 01 ^ 08" ' »j& '^ij 

« Jt> ^ ^ »5L* > » : f 

» il5Ldl ^ J^tN Ait > «1T J-^iil jsA, » : J 

( ?. f _^l > ytU (j^ Jl> J U i : r UU 

l T il>7,..» H^-jt ^^k- <Jj>>^ : SrJ^ 



(( ¥ IJUL. i : cJlb 

« ( ^ 4j i^Nl J jju^ ) J j-UsJi » : (i UU 

^ JpNl jUJI Jp jT^II ^ juJU ^ ^1^1 j ju, juJ i) : ^ UL! 

« sUJi ^ jhl ^JjU i : cJlb 

* * — 
* * *■ * 

( JjJL^oil 

(( ^w?jl Jl^, apU* £**J^N j&C Ja )) : |, Uil 

ttUJ J^ji ; il&JJ apU* J^aiJl _u*j t jy^i LtiL* Oxj ) : 4__Ja*-^ 

( ^1 JuL-l J -J 

(t ¥ ^ j+aa apUJI oJla c oNlj : ^ Uil 

¥ ilSLiAl softiUj : cJU? 

jCi Jp ^ J^lJl >iSl J> ^ ^ o! ^ ONI UilSL^ i : j, UU 

¥>LI 

« ? SiL-il «I* ( _ rs a; j ( LU, Ua,^ ) i^jju Lap Jl>-UN lili » ; ^Jlt 

« ? v^Jl fl* > J^-l li* J* : i u " 



« LjJuj J jL> J j j A* Jhs Jp LJl -UipI 

A3 }> f 4 jkti\ J^j Jb-I J jL— « J A3 J? C^i> jl )) 

(( JL* \J> j!b Aj-jJj* \ <J ^1? ^p-AJ ^ oJj"„ Jju JjUli (J 

« ? J ^ Ol J>1 j& J* ^ J t ^> S^So al* >) 

* * 

. I ij^lai J^t iUs^ Uaj^i IjJUC jlj j^JUAl jjjC 

(( j^li J! ^U- J Oil )) 
^3 ^^L* (j\ t UJLjLJ J Lpi i ^1 fl-U^ ^So fliufc )) 

I f ^ 

(( ^ ^1 IjlSo! ^*>UaJl f JUL ^ )) 
. ( aju JT oL>U^j OLJL- f — d y\s t 7^ 

j£*jJ ^ 'A3 yj\ dl* J* A3 jl ^ ^JJIU . d yti JjU LPi 9 

1 ? a^i ji UjUai! j> iif4 ^ 
t i^uijifA ] t * [ w ] ^- ' *»A J> [ / ] J ^ » 

T >i)l J> > c> ^ 0! ^ ^Sl & J* 

? j^. >» j> ^1 fjb-Si ,it 



: ^Jlt 

: ,• W( 

: „ Ull 

: 

: Ull 

: 2 Itf^U 

: „ Uil 

: "i hr^A 

Uil 

: ^ 
: 1 '-" 
: cJ^ 

jV^I (t) IjW-l 



JU1I 



Ull 

: UUp 



ft V LJb iiubU dl* f\jJ*Z~*\ j^S ^JlS jjy Jj6 4 l™>- )) 

« * 

« Vu> ^1 

(( ^iill Jai y>U » 

. ( (4*11 -JUL- JaaJL juai 06" J ^\ wJlUll ji>o ) 



I* 


Uii 














UU 


(•' 

vJlUl 


















vJlfc 








JUil 


i 1 







jas^L. *ui=> ji asLiii *Ju* pJLi asLiii ojj^ ) : a 

( J^ijJl a>Jl >i J> ^ >ij ^*>JI (Y) 

oU"- >* J> l ^r^ jt ^*>UaJ! ^^J juill ^ j^ ^ » : S_—Ja^^ 

such as, ] ft = £ t f A - ^ ^ r ^ = J V-Oj^- ^ * 0~ 
l^jU-: jt |ui / = 12 meters, w = 8 meters, and h - 4 meters] 
. ( fr ^\ U*p ^ Jl j£c i^lil J JtdU . r UJl ylDl 

r t + V + T JV - J : Jp LJU>- o5j 4 0^1 : p M 

? -ol (JU; ouT [d - V/ 2 + w 2 + A 2 ] 

j^- j ^UJl jJ*; ^ l> J\ jt ^yJ ^iuT » : UU 

I ^ ^jUll j >iJI ^Li j&c » : vJlfc 

, J^\A}\ o>* J> \jJor j\ 15 < JjUll j-k; Lp:> t 9 : (t Ull 

( ( W j ylill jt JM> j*i > )) : (i ^ 

{( ? -ol>-Nl ^ ,?i^>- J* )) : (%— 

(( jLjjUl* jL>wJl 4 )) 

(( V j ^Ui! jlxjj jb"U Jj&» : ^ — 

j yLLM jt y 4^>w^ 0^^- jJLJl -ol ; : ^ — 

(( > 

(i j jl o-ti ouS" : p Uli 

J^^^pIV L Jii jS/ j ^U!l jt J! J^iil ^ 5 ^ ^i^* ) : I ]a*~y* 



_U1I 



ur 





Ml 

: vJVt 








I.U 




: vJlb 








ULl 


c — 


: vJlt 




..JUll 


5 





( j ^Uil J 

(( L^^» y ^ Li^j 
(( ^jlill J~Jaj L> » 

« aLl-V1 ^ ^a&l jLj 01 LJLp 0tT )) 
ft aLl-V1 oJl& Jp ^U-l ja )) 
« L~ijL Jp jrfi Luss-T j^l j t Jp c~*-l cJl )) 

( o^^Liii ja tjjA 

l kJ ho}czA J jyjj^ 1 jjl- sr^ 1 J (%-UH jli ^1 >Vl Jlili ^ 

^UVl Lull 01 . SO^Ij o jA L^J2aj AjAiJ ^^jC |f t l^Jy ^£jC j c Ol ^Ja^l ol& ^^aiu £o 

y Cj\^-\ J ol^il A^Sf! ^ 1^ 01 y> La o^TJu" ^l^Uj 

: J, v ^UxU o^v<Liii aJUVi ^^Lll 

( vs^Jlyu-l JT ) ol^Jl i ot Jp 

( (^jlSoVl ) ^jlpLJI ^iS^Ji ^jf*-i 
aIS^LI > ^>J1 JwJlj ^U^l J^JI ^ oj\j^\ > JiiU 

0"^Li^ J^L oLjJlJI ^ ^iSOl ^>UaJl Jap! 
. U p^iilj IjO^ Olj S^Lij lyj^L 01 Jp £^ ~ V 



- T 

- r 

- i 

- o 

- n 



. \ jl^^ 4jjU^ ui>l J*\ fJtf 4 oIj ywaj e^^UaJl L*JUP — \ * 

. <~-!yJ! iL^il Jl 4iU>\L o^^Liil 

4 l^li* J js&sil J j^jJ JyVl ou^" JJ» l^li e-J^UaJl illj^ ^p Uli aJL~ 

jjJJI j SJLjs- oLjsJI J jaJJ^j c-J^UaJl ( ^If^ y\y^ ^JLi ) - \ fc 

. obl^l Jp O^JUl^ 

^VvUi oUjU* 

^ * * * — 

^jij jj-^Ji j-^-Ji fijuki^i c o*>^ii ^x>yd* ^jjb" j iJL?i^u 

^3 jjjtj V^W* ^j^-'j^ ol . 13 U^i olj>>JJ 5.5^ ^l^>y^* 

Olj'L^il jJLu J ^^kll opL-j 1^1 If t U«i j*d l^JUf. jl^^ Jl^I ^. 

JUs-iNl J*>U v>L.j oliU^I Jl j^Uajj 4 dj^f-j t^L* ^y^i 

<jjS\ jJ^A\ J If c ^^kll oliU^lj oUUiu-l S^T^jdi ikiJ^ ^JlIj 

^U^l I ^v^J <j*>U? jlpL-j j 4 LjJj i>-U- iJLft Ujup <ijUil ^Jij 



^jbij Ul^t J-wtil Oi j a~Lp tJJI ^ J w>L> ol-b ysJl jl t^-iLli ejLliTl j 

£ i>U j aJ^> ; L*L^ J*>U- j^i wLj ^1 h^LII j ^Ull j oljLfll \y* jjJ aJ[ 

? oL^bJI (JUafj £kd J*dl ^iyi U 

jl&Vl l t 4a*-l^ i^Jall iU^j jJUJlj OW^I y> j;^ 1 

Jwai J Jl (( oLs^Ij J\ J^jci 9 a-Lp jJJaj ^JJl jLj^l ^wJl j[ 

^Ijjd! ^jISU j iiKil jiP j ol jAl j iibLiJI ^Jl yullj J^J! r^ 1 ^ 

t c-jUcJU-Ij Oljl^il jJiJj JjUJ-I ^JU j ^JUj" j OpL*J jl 4ia-iJ*50 j^oC 



UwAI JkiAl upL- 01 L*i . fi-S JuT ,JUJ t (JUsll >t jUi! « o^Ll > > 
^>LJI ikiJ^ i^Vl J ^jNl j Z*)\ > i-i-J ^ j J J 

ip-i oi j ^-aw j^l-j u-ii j>ji ^ i^. ill* at If • ^ j 

^iT, i^JliJI i-jJdl U J*** J* J** 11 C^ 1 r*-*- 

U,t . J*> ^ 

^ju; ii >l ^ ;i j ^Uli jwJj \y* of 

Jwm J j ^jli oi J* ( IrW^'j f.yz ' > 

u oi^iJ ^ oi t J-«i' J i^i j>Ji ^> ^ f 

. J*"il J J>J ^ 

olj^H Otj V*W>i vJ>il r ^ i^^JI .tf^'j *W a> ^ 

Ob > j rj ^ >UdJ ^I_^JI C~J ^>1<>I 

viijUl oli->UJlj ^.j^ 1 OljjWI j J yJti f4~t> 0^ J V"^ 1 J*^ 1 ■ A * L - "J • lT^ 

$ Jsj . jjj&j snjM j ^Uil vJL-i i-jlf j i^^ 1 a* c& $ 

J^dl jj . cI.;.>t» ^ SU^I >j i-J^Ji >■ i*^ 1 y-* 1 ' c^-^" 

j ilii ^ ^i ^1 »WI j Sia^J-Vi ^'^Ij Sijilill J,L^i 



r+~^ t»jt& ^ cs (J-JI J* J*~- of J^ll 

01 v-jUiU vi-^ i4 r ^ ^ jbc_, , jJUdl S^A»» ^»L,j ol ^ f 10*^-1, J>JJ S jjt. 

. ^LJ aJIj^JIj uilJuAl jM J jwUl J**il J^oil opL-j. 

• V: ^r^i ur 11 ikJ^fl J*>U ^ J yjjcj. JiS I^J*i jt Jwdl j ^^kU 

0V c l^V M J^ll J ^yJl ^ 01 ^ ^)\ ^ s . j^li ^ ^ j£j pJUxlJ 

t ,*Ul ^jJI I,. f yt 01 (JULI ^ i^U ikut a^J lJU , dJJj «U,VL 

J v^* 11 Skiit > yiVl j t ^jJl *LS1 jjUil JL*;J_, ^JiJ kk>. - y 

jW^- 1 ts^j ' ola^^Jlj . UjA\ ^UJl ^>IaaL Uu;^ OyO Olj ibu S~>L|j olj>>- 



^Jiil AjJ^I ^jVI ^ Jbjil JUS v^. JJJ^* . ^ jJl 

. j^jj <p j~j u>* 

4JL-1II <J*\£\ J liL. OyyuV (JUL* ^ ^ ^ ^Ij Uail ^jjOJl 

^yro f L5J1 OK* U j . SbL. v-U^"j js* j& 

Jwc* J j ji^M jjlll ^^Wl IJJ t ii^* ^ J**U J *~>*0 

: iJUl JL.U11 -LJL*1I fLiJl > 'jj^ 1 ^ j (vr-^^ ^'j' oL^Ljl 

il£jtibJl>- - ^ 

. JilJLAl j-I>J U> JL^ jl t 4ja>. ^> t ^Jbd&Jtl J*\dA J - Y 

oli^U-j J^LcT sUfi t Jjbk^ Jo; t dJUL-P J -A* ^ j^Ull Jp J^l - r 

il^l ^> JL^I JaJ^Jl ^ JbV ^bLl Jj t |*4- JJ^ ^> ^ 

U > L-L. ^ J^aiJl 01 ^ (J^^ >J . j*UU ji>J VJlS^ UjOll y.J^ 

oVUilj >sS0l j-^Jj ^ j ^ y fl^u-Lj J^^ 

. 4JLJLi 



: y*** <sJj^ f^ 1 J V 1 ^^- 1 ^JL^x SojOp i_JL-I *Jbb 

* * * * 

j> o^tii > ol^ji^i jp xrui oyC ^ tfjd ^a\ r jj . ^ 

. ^JU, JT ^ ^yUl S^LU STjLLlI <^ LLt J*JL| juj ol ^ - r 

J •> I* J** ^ oi^ asL^ jp ^ vJit jr j^u a* - i 

• J-" 

Jl ^Ul ^Li J^U ^ k>y~A\ a^jjJ>\ oLj>J ^ ^1 mUII oL^UJI ^ I^JL-i^ 01 
>y li} ^iUi . l^j vj^l Jl^Vl J^p j v*jJ>I JlS^S/l ^LUj Uj>llj ^^- .11 

ol v i; l b <^ULI objai c>L^! J^Jl Jl^jlj-iUdlj ^l>. yiJl ^ 

: iJuJl IJub J ^U^l oU! ^Vl ^ ^UJj Majljsll 

. IfJa^y Jp l^ L jaJj Lljjjl j! a\1A\j ^Ull jp U j^ll OjUj 01 jJLSCc - v 



: Jai JUiTl (t) 

oU^j oW^ J»lAl j, ^ >fr 5 «l> al^l < 

oLJ-l oUl>dl £^ Js-Vj ^-^ ,| ^ > 

oyii . iiaaJi o*>L-Lwdl Vj U; J» Jy Aj c^lj J^ 1 ^-^J 

Z >j* 5 '±iH[v]' ^ ^ r-* ^ 0,r ^ " ( Euler > 



[ F ] C J ^ 


[ F ] c *r> M 












e> v 




ik~Jl JU~# Jl&W j*i : t - t 

J [ £ ] (£) ^ j% [ K ] (O ^ ^ ^£ J* - 1 

. c-jU jap <u* L>- ^ jl *u!l 



? o >u!i u» oljN ii> J 01 ti£s J»- 

: J*- (V) 

J,L=-1 JJ^ (Y) L>" J«i ^> ^1 0) : o^-> c£± ^ 

, r rxr oU/ fc-jJ J* s^l- J«i-" ^ v-^ ^ ^ ^ 

: ( c _ t ) j£i J If J=* 











1.2 cm 











9 cm 



cAj* sop Uai j)i ^ « Lijj ^ jp r r x r r oU,^ ^} - I 
Jm-jN V' ^ gJlsJl fl-U^-l 4*JL£c ^jS . Jp 3^ <JU i^TL, Jai_w- 

a^ill Uai i^-Lw. ijlix- Jl^^J i^ill aUi'V U-U LU~-I }Uju ^ 

(1 . J^Nl J^jN ^ i_Jl IpS, jT . i^l SSLiJl ^ 

ju iSLsJi ou,j- a-I ^%>t ^ jr ^ ^ . ^ ^ j*ri, ju,,. i«oii ^sLjji 

J*^ ^ 01 ^ t iSLjJI J, jja* Jb^T Jp Ifrv-ii i^alil 01 ^ 4 3 

Wsi ot J\^i w (^jLj ( r x r ) i^LiJi oi~ yi j^i Jl ( ^ jY x ^ ) 
<> o^)[ p ]J tfl sCiJl Jb-i Jp jki^i 

[ /» (not on line) = ' ? cm X ' 2 cm = 0.161 .,n = ^ ^ T * M = f k , , 

L 3 cm x 3 cm -J v v uaj ^ 1 

< r x ^ x 

Jsc oL^LJI i^LJl oljOJ-l oik '^y^z cMJ* 3 oLLu^ ^jdl J^U 

^ ^yJl itlxt JJj « ^U-lS/l a>.| jSj Jp jol^I >'l j> ^ 

? Sa^lj Sjl>^- j^a; a<y jUJl ^ jcS )\ ^id I Lij f - r 



^ ^ ***** >~ ™ • u > ^ 9 ^ J 5 w ^ ^ 




OUJI ^ Uu- jsc jl^i |Ju Oli JU- J j*, . ^l. ^ 

, ji ^ ^ ^ ^ ^ . ^ ^ ^ ^ ^ 

Cx*-* A ~ ^ J~i £iJl J o^il oL~idl MP j^j . ^| 



. ii^lill iU^ll «Jl=ll ^jy^Jl Jvj>iL> oU^j S-jldll oL>Jl ^li. 



1. y =x 2 - Ix 

2. y = x 3 - x 

3. y = 2 J - x 2 

4. y = log 10 * 

5. > = x 2 + 2x + 4 

6. y = x* - x 3 + x 2 

7. y= |jc 3 | 

8. x 2 + y 2 = 4. 



V — T — 




r — - 




V - ^"r = 








i + + = 














(A) 







^ij- y = ^between * = and * = 3 ] V = >^ = ^ ^ ^= = ^ ^ 

( V - 1 ) 





12 3 

/ 2 +/ 3 = 1.60 + 2.26 = 3.86 



> /<3.£) 



12 3 

/ 4 +/ 5 +/ 6 = 1.06 + 1.25+1.6 = 3.91 

Jl ji^ = ^ j> °'^- J 



. J>JI oiA .JuwJlj 5>5JI i.UJ Jup oUJl jJbJl ^ ^^Uc-I («? lS^^I 



: Ji If ^yUl Jl 
? ^11 J> Up cJ^ ^oJl ^>JI Jibe tfju ^| Jl ( I ) 

? <i j,ui j^ii ji- jr j* (v) 

^p I jjif ^JlU^ o 4^i^~* ^Jai ^Jjk^-L Up J-^ j*^ jl ^nj; J* ) 

? 4^iL«l! ^kiil ^ JJi i^p fU^u-L Up ^iil ^ ylJl 3^ ^jII J ^ 

V fr jl&l ^Jaiil ja ^Jai flJUsju-l j£c ^ <ui yc* f fr( ^Jl U . JpI 

: oUUl JJ^j (*\) 
a ji. A«Ja5 ^p Llj ^1 diL- uyjL4 j v Mk)l ji ^ ^1 oLiUl 

U Ol3L I jJUL^J v^UaJl jl jlS^I 4~a£} JtUi" j . OUL^I J~Ja;j j ybj ^yjj 

OL-LaJI Jv c-^MjaJl l^J jjUj aJUjw ^JJ* ^jsA^- < v r 5^jC t oU*Apj Jyl y l^iJu^L 

jv Jaj^ ^iil j ^U!l ( jj^TJ^N jl ) j jjJJl c^-^UalJ 4-^l>-j ^-Uil J (^yll 

^ t glill ulX ^^Ul J**o ^UJj t 5jl>>*ll j^a>j <^y- cr^r^ 

J>w jJjJI yLu-l Jbu j t fr lp^Jl J r ^Jl ^1 ^hll j *UL L*j^ ft lp ^!l - \ 

S^p jl ^ . JjA^Ll J rv Jl ^ JT Jp oUI yaJl J^- j L£ ^ t lp ^!l j^r- v 

* 

. Oy^j^^ jy -laj^j j 

J j-^-i J oapl^jj Jijl^i pijaj jp oi ft i >]i ^ v>> ^ ^ r - -' 1 " * 

j jjlill ^If.N llije J jl J 4P J^iaJI t JU>- jw^ Jl ^ Jju- _A 

^ . ( JjNl i^^oJl ^ ) ^Ja^ jCi Jp j^j -ul yilU lij JJJOI 



[ F = aC + b J ^ + ft - -9 Ol yl>l y> >UJl M>1 J >Jl jl^T ol . ^1 
J9 t t t ^ [C] f 4 ^r>J^ 5^>» i^y [ F~\ ^ ^ 

cr^ J |V. O] O ^ ^ Jj ^ ^ ^/ l a and fe ] 

[ a and b] ^ t f ^5 alf.N *JUI 

First, F =aC + b ^ + ft = ^2 

32 = fl (0) + ^32 =6 rT - ^ — ^ + (.)' - rr 

therefore, F = aC + 32 rr + r ' = ^ 

then, 212 - a(100) + 32 1.8 = a \ ,A = ' + '\ • . = TU 

therefore, F = 1,8C + 32. fT + r >,A = ^ 



pUJIj ^1 ^uiJl j> uy^^ oli!>Uil eJL-rij p^ililj fj>\A\ d\ ot 



J ) mr f l* oU>LJ1 ^jjl U J±\ ojxj ^111 j^lj ^IJI ^^Jl 

l^lsI ^i ^j^ji ^ ^ diiir < ub*M u**li oip j^Jli ^ uk* u y n v J o^uij 

J-Ui jl^i^l ^ ^ Jp < MVo fl* (Maletsky) L5 $L~JU < MY© fl* Varna liji 

oL-^LJIj ^JWI i t « ( J^a )) (. % oL^Lj Jl pi** )) (j yJ- ^ 6 oL-MjJi 

joLo «^fl* ^ y^j LJ JLi JbLl Jl UlJ jjJLj ^1 oUIj Jl ^jM 3 ^ Jl '^>% 

ja oL^LJI J~*i Sjl*. j 5 ^ Ijt&l JaiiL' J of jl j£s j ** UkiM oUL Jl 

^ U^Ll ^JtJ^I jli < I^Ijl^I ^ ^1 oL^-l >-^l J ^iJj ^jjjdJ Uo^j 

: 4jj*oJ1 oLaII 

Vc**Ji oLjJ.1 ^Jj>eu-j jl 
c/bfl* ^>Jj oL^LJI y J^lj SiLjj oL^LjJI oLLja; Jj 

^^.^1 i^JLl ^^-Jlj ^Jl j^UlLI UJli Ji UJj . jly^l j ^%Jl ^jJUiJ 

. 4iLLi ^jl <y ^v£> ©j — X 

• -lajl J V^ri J^'lj OU-aU j CjIjj^a* j j ^3 — y 

. J^V - o 

Mathematics Teacher, Arithmetic Teacher, School Science and Mathematics, Creative Computing 

. iS ^ J J U yliaj j 5 ybUJL ij^T Jl 

SybUJI t Sjljj ^(Jull ojl- oL^LJI jfejU ^UT JiJl (*) 



• cV'j ' ~ A 

. ( jjJLi ) aJ J->^ *>p-'j ^ y^' — ^ • 
. All** AJjJ^iJt d yb — ^ Y 

jjL- jt if ) ajui 5 j^H\ yis^L ^ jijdi jr ju uuii aj^jlii ^ 3 

f JUL Jl iljIL. lij a^LJI ^-jloll <ol r jja*. J aJJ ^ I* ^JUil oi Jl Uil 3 iUJiVl 

( aJLjc* L^jji 

* * * 

Ol ji\ JLm j j Li it ^il j Ol jLr- y 4 JiL* t aaL£ Jl a*. jJL* j jX» Je>\*~* — T 
j^lj ^>JJ ^Slr j v-juil Jl^rVl ijUJl oljilj ^joL! ^ )\ 

. ^Usll j jLiull j ^LJl Jl. fr L ol y>\ - 1 

^ ^ j Uai ^.j 5ypr-l j t AwLu Jl^Lirlj aaL^ ybj ^Jai Ji^ i^L>- Olj^l — *\ 

. JVI ^L-oJJ Ul^ 1^3 k3*i oL-l> - V 
* * « 

. JuJl J*dl JUI ^1 olj^lj ^lySfl ^Li oljJj 4ejl>Al >UlIj ^yiJI 



. i^JuJlj iJ^I v^'j V--^ 1 oULiJ^I >-Jli-j 5^!j ^JJ,\ J*M 

^U-jVl ^-Li i^lj ^L.j Wyj -Wy- ^-Ui Oljitj Ji^j J^" ^ \ 

* (sextant) 

(a jMslf j ( «JUaU jU&-tfl 

fjLks-Jj . aJjIo jJUj-j l« U Jiy jLs>-!j U** y tUi^lj 

: ,uas-"5l >lyl jt oly*Uj 

. uiyJl ^ > J f-^-' J» ^Vl ^<>* ^ ~ * 

• Ji W ^j 1 * 11 ( r ) i ^ sLI ^w^ 1 r'-^l " r 

Jja y> jUiu-Vl J jJUJU ^4)\ ^jjJIj i pJUil iJl^iJ ^ ^ joi Jit cJ- 

>l vyJl v^' Jj • ^ ^vr r U jaUH NCTM ^yVl O^JI ^ oMtij tf>Jl ^U^JI >1 (*) 

. \nv^ SykUJl - <sjij\ fs-f W-=»> JJ^^ ij'^ 1 £^ JiW JJ^» : ^ 



*AL#j LuLS- t5> £*>U*u-">U U L ^*-Ul 0^ ot U J*^ Jjufj 

o^il > jtfl iU-Sfl Jjttt jU ^ 01 . ikJi U^j Ji>> 

,ju ^ lili : Jt. Us-i . y> y» I* /rf J**j J**. y If Jl 
U,. fUU J^M ii> jus-jJ J* f ^wJI S^U-Ml Jl UijWl J>" (I lili t 

asLsii ■ a* j* ? ^ oi,>i ii>Ji a» c >' J* f ^ ^ J* * lH' 

ji-i* Ok <3 >JL. ? cA..,..t y j£c J* ? ^ o^u. ^ S-^lj 

J* ? LJb yii-l oJl* J* ? Oi^M O^U^ 1 ji JJk 0* <*- J IL * ? 0^*^' 

•i* bU ? USLill oJl* J^ii J>--u J* ? Ji* 

JUk ^ SjIpJ jCc J* ? JU1 f JlP La ^ y J* ? UiLr Jix >J*yK\ U* J* ? oljjJdl 
? f yiA\ \ii *kSl\ J*~. j> L. ? Ldl 1 1* c^y ^fs J* ? oU>il 

: Jiil^. i-lja J oUL. Vj»rl Ol>* (Y) ib-^l 

o-^Lill JJ- SJb^ J,l ^1 jU^ ji> Jjuf 0) : os^4> ^ 5 >^ 8ijk -J 
iw^JI J >Jlj JA- ajjJil J>!l ^ ip>^ vJL-l S<lj3 > a>3l dj£t jt y 

oJbO^ 0%.JU' j\ cAily jf- ijU O^A^iAl JJ- i±J±\ OL^J! ^ . i~'LiJ! 

Juo^ vwJI ^iil >l j o-^Lill y v- 1 ^. (V) • > j> J -^^ 
J UjL ^JJI j t UjjUa. j oU^Uil ^ ox J* W jJI tj^-^'j • oU>J.I 

J^ j U^U 0_^e ji ^V 1 oU>il v-T^j (C>Bj Js^j ^ 

^1 Jil : Ji. Ui-I a >JI jU; 01 oL. >il ^kij ^ ^ — -Ld» jaj . O^Liil 
? OU>JU ^ ^ jiUU ? ^1 >l »JL* J^y J\ j£s J ? Jl^l II* j 

»Jl» jJla. J* ? eJl» V> »^^" t5 Jl,L4 ? oU ^ J > 1 'I* J^ 1 -^ 

»sm 1*J\ Jj: JtS ? oU>il »Ji* ^ 50JL4JI ? 'jjU^ c >. oU^il 
OU y^UJut J* ? oU jU\ o±* j fc-Jcil J>!lj Oli%Jl j ^LiilU T W-J^'J ^y- 11 
4 Jia V^- J*_, ? J^l j j^s u^j T i-lj^il 



: i*yrj^ JjUll (fa fatej (T) Jt- J>\ 

ji *LA\ . >c ^ jJ aA*- J*Lu ^ J jl>. . jy JLl 

: tUaiu-i^l £^£»j JJ* (t) aJ^^I 

^yJl y-VlU : J*, ib^l iis-Vl ^ ajjbJl Sjtfl ^ . <Jbi j JT 

^1 ol ? SJJli ^Tl cJtT oU ^1 ? JU;l f jlp y ^L; eJUuiT! Ji ^! 
USIjJlI aA* J?- J oo^il J >Jl ^ ^ J* ? i^dl Jl J^>dJ c^o^u-l ^1 

S^ill 3 Jai\ : oL->L ^11 ^j-tj-x lJI-u! jl^I Jli juju^JL j . JUl IJu J fr l j 

. jkll ^^L. ^*>UaJ! ^ d\ - V 



( a^dij < ^-Ji ) i~Ji oii^Ji v ^Uaii ^ oi - r 

. OL^' J! ^ uj* OU^JI ^**U\ 01 - o 

J^j oULiuTl J^*J JJL- ^ <JUl 5^)1 ^AlaJl jli 01 - "I 

. oU^Jl J o**£juil ys-lj ^1 J> ^ 0i - V 

. pLdl 4*J*j oU^Jl ^ J^i! Jp ^UaJl J^A 01 - A 

. ft<^^j ^Ai*jj^ Oi-^i 01 - ^ 

. oL^Ljl L^^^j ^1 J >J1 ^AlaJl ^ 01 - \ • 

01 ,^^^-0 tUaix^Nl aJLjJ £ jNl J^l Jtl Uibi J j ^j* *\> /t*' > ^ J*>^ 

ilxT c^Jl Jp 01 ^ J jNl <1>- > fLOJl (Jks ^ 3 

0^" 01 Ut***^ ^*>Ua^Nl 4 «JL^I ^^jyj J*" 

Jl ^/>UaJl l^niJL, 01 j>U*il Jp j . oL^l^Jl J L^J ^1 iLil oL-Jl 

ikJ oL> vUJl J ill j^>i\ j awjLu oli^Uj jj^ J4^J £ l 

ajO* oL^L^l j t £^Aku*^ 0^ f-fr^i 0J . pi Ja*; <J^ oL^Ijj (n Jp 

IfJp ^ jl ^^Uail 4liu*\ J^c Nl Jp j . ^sUai^l ^ jjS ji\ 

^jfc>^tJLaj j ik^SO ^1 J ^^Aiai V- ib«l l^k*u 01 U*j1 0>U*il Jp If t OUI 

. oL>l Jl (JU; J 1jl>- isLiuT U jjJ 

J l^.l^u-N oUUl fr lilj oU^Ul 2*1^. Jp J>ydl J jijb: lj*J 

Jp J>ydl (I) : ^uuNl oJut J ^^W>\ Jr ^i sjuop v l«-l iiU j . wl^Jl o^^Lii! 
. hy\jl\ 5JU-JlI oL^L;j J i^LtJ Ail Jp o^Ip <dl Lf- 1-^—1 j oUy*ll ^il^ 

( ^ ) . CjUjJU-JJ aJL^JI ^ 01 i^L-Nl j^Uoll ^ O^^JL^iU 

01 v'^ 1 j** J 1 ^ y.^j oUl )\ tj*^- J J ^Jlj St I >il Cj\ jl^ 

J oL^Lj J^t*-* ^i^ji ^^1 J^- ( ) OL^L» jJ^J <-J^il j^Ux* 1 y JSx^j 
J^.^ J olJlJl ^J- j ^3 j jJy J <Li* Ol ^/>UaJ! jj^l! 01 ^ jloll 
Jp . f^Jlj OliiJl ^ Jp UIp J*^ilj ^l^u-li . CA~?\±)\ 

TO 



f t aJUjc* oLJL £?*^J V^li ^a^aJ oL>-lj ^*>^ <y I^Uai ^ oL->L ^Jl ^^i*^ 



^^UaJl jjU^ 01 4 JlsAA-^Vt jri j^JLi ^J^Jl cjj^JJ ajL>- jJJi 01 V| I yi; 

^^UaJl ftliiPlj J>--*sJl L^lo 01 p^il ^ <l^>. ft Ji^ Jkl Jjh . Oj..^.:.^ 

* * * * 

c-JU; liU j ? oL^LJt vi^JU; liU 1 : Jl^Jl Jp <?b-Nl Ol ^^Wl Jp 



(0, 2) 




0) 



Start 



J\^( 01 v£ (.Lai^^ oLL^ Aiy-*j ^y±& Jl 

[ (H, H), (T, H), (H, T), and (<2» » aJ) 4 4 ^) ' (j* 9 1 a) ) 1 1 
y, , c ( ibT « [ T ] 4 c = [ H ] ) U J*L* *UJ1 a* ( T.T ) ] 

i , C sl^- [ Ei- and E, are P, P 2 ] T J , J y> ^ f nC £yj J\f»-I 0j» £j«JJ 
t,or£: 2 is ] T J + ,J ^ T ^ _jt ^ ^yj J\^l jij t 0">Us-w. [ E,andE 2 ] T £ 

• [ P l + p 2 



& 5*^j uu* jr V' t X a - t > j,ui j^i ^ ^ji Li 

V*A 4> [ (H, H) ] t j*) OltaJuil o lili t bl a yj (J aJ« jil 

i»L~. io^j i.*Jl i£-[(H, T) or (T, H)J (--» * A V? 1 w-») us*j»^| jb-'l, o ^fa-l 
jl ( • it-) ^Uill JL- Jb-I JL* -A* o^Jl 01* Jy JoJaiJl Jbo 

( . « y ).jt ( w ^ ) jt ( r c . > ji ( ^ c - > 

j> \f > o^UJl ^ jl J^\| ,_jLJ- v ^J| ^ - aj j^ f ^ j 



p(-2,0) = 



4 4 J 16 

^ = <Y x l) + (W)=P < 1-) J 

~ = y x r( T ")J 

2 2 y 16 

' ( '-» -(T"i)*(ix|)-A 

TT = T x i = ( ' ' t ) J 

p(2, 0) =(±x-L^=± 
\ 4 4 y 16 



P(0, 2) = 



j IjJi* 01 UU lili c-»_jil J 0* klXij > J-^ ^ ^ ^ U t 

Jt^ Vr>o Jl> JT ^ J* ^ ^ ^ v^w Ji Ol^Ml 

ot yuis-^i ^jj-di w>»^ ^ >M • 5 >W« oi<M <*tf o-* ^ c^ 1 ^ ^ 

j, Jj~\ Jl ^-b If c U ilSO^ J j^bJl J - j&-> - oliL!^ f 

. orjj fM\ J*JJ 

: ^ jA 0* jCc Jbll j 

n n u u u u 

/U^l ^ J O^J JOi t i J dUt : sr 1 * 

. JJ^LI jJb yd\ ^bL^ ^ J o- ^- ) : 3 

. ( yJJl ^bL. Jl JtJ J-^ jNm 5J * "^J 

. ^jiii L**- >- 01 jOl o- • > ^> : ^ 

> J^lj ( . c. ) U JU\ . ( ^ Jl jAa Jl ^ ) : ^ 

; d ) Jp cJU^ L. lil f 0^1 Jl V ( (H, H) ) ( ^ ' ^ ) 
' - 0*-j ( • « • ) Jl ^ P Jl ^> ( (T ' T) > 

f. Jp W J* ( ,0*11 Jl 

. ( aSLill *^ JUJ^I J ) : * 

- jLw ( . * . ) j» W 01 J\^» 01 >l • > viAJl'li- : VrJ* 

Jj c A X 1 IjJ ^* jLw - orf Jt-^ { x I ? J * 

: y, Jjbll J*b U ^ 01 Oli dUiJ t -Ol o 5 ^ 

jl* y W 0^- oSl 5^1 «4>3li c J-^— ' ^ S-J^ 

. ( . t . ) iiaiJl 



. ( 'A^yX\ ol* Jp aIT J-^iJl jil ^ ) 

- ( ^-j3j* J^^" d "^* c ^ >^ 

dyk N I JUL c ^ ^AiJl ^y^D oi^j ^r- 1 ^* *M 

? JJLAl Jp ^ai JI ^1 il jl^ 5 jA 

? jJLIi ^Ui o^^l lit- iSj 

JLi j t l-i&k j .... t ^ j t i ^! Jt^t -^r y 

. o^^i ^ Jp J^i 

. oL-j r JjU Upj 

jli jdjU JUj ^iiii J>-b ^-Ls^Nl J L*T> lj>l Ait dUi JJ U J>r i oil 

. jlkdl I i* ^ i!^ 

ikiiiJ ajU i Ljli j ti-lil J*-li (j**-^"^" (J L 1 -^*- 
^ Iju UlT fr,^lJl ^-^j < ^ J ^ M OivL» Oj 3 ^" j ^i* ' ( ' ' ' ) 



JUlt 



JL 





UU 


• (• 


: vJlt 


: /S 






: /\ 




■ J* 




■ ^ 




■ J* 


jLt 


■ J* 




• J* 




- 2 







ft, 



• w J x rr < ^ 

JUj*. Lildl 5 >l J j>l p a* / J /ill 3 JLI J j>l f op i 

( 4 *J ju, ^idi >b ^u^t 

( uL« j C~~J <JbM jLipI jyLj ^JUaJl iJUb J./aiil jilj ) 

w — * 

( j^i ) 



dUi d\ j£c j i oUj c~J J\^l jSl . dUiS' ^-J *ij t 

. ( Jf. j,Ul vJIWl ^ ) 



: sJtW 



* 


. 

: uJlfc 


J* 






2-- - 






: UIW 


i. . 






: ^Jlfc 


J* 




J* 




J* 













1 




Y 






4> 


■4) 





. ULs^j JLii Oil : y-T cJL- k 

[(t) + ]" < t"* 

? II* J* ( *1T J^iJl Jl Jl J — H *>-^ ) : , 

( vJlUl J* J^iJl jMji ) : J la*-*** 

? o^jl^l ^ jjip ju, jjdl J^b ^ ^j>l Jl^lU : Ull 



: 

f-^ J^s-I jt J^ajJl jSlij £*aJ Jlj-Jl II* iiili* Jbu ) : i \i>9-%t 

[(i)*]^<T )J > 

t ( \ i \ ) t ( . i Y ) -UUJI JT jlp 4 ^1 ^ J^l U ji[ : |, ULl 

points (2, 0), (1, 1), (0, 2), (-1, 1), and (-2, 0) after n or 
n + 1 trials?" 

£ J>* Jt^ ' jl^-l* ^ail^ £j>l f J^p J\H 0t ^ t L^- : i^Jlk 

< * * \ . r \\ \^ 

(f UJ 

J £O^I >JLU : . «£aU 4 Ju J oVl ^ 



? dili UuT 

. L — a.i L J^*jJ| ^ h*c Lui Jiii t L«o- 
3jl>- ijL^t juj lJub « LiiLlI j Jl J^Jl » v ^L-I Ja 

( JJi Jp jil ^ ) 

? ii^Juii dJu JJ- oL* 

. aJIxJI oi L~i;^ Ujj L^i;l *LiVl LJtiU jL5i t UjlpL-j (1 

? 0*>^£jull JJ- J J* ftUV Sjl*. J* aJu> J* 
. ajo j%si J^p j t JJ-L Lj^I j£ cuS* LP J^tl bij J y»s-J l^J 

* 

. ^yiiJl UoaJ Ujl&f L^^j UUa^l Ll^ y> t frL^S/l LJJU JLii l 

. aJ[ J^yj LTU jl UjU j t W Li^ 

jJ- oJj p^o-ii J(T . JJ- 3jl^- J>-Ijl. oJu JT t 

^Jl^L lil U (y^li 6 Up oL^L:>S aULI ^1 

c/b/ jl^i j> Jyc JJLP JOy ^Jiil JL- JP Aki JT J^P 

[ n = 3,4,5,6, ... j ...cl t o ci = j ^ Jj-I 4} j\£ J O^Py 



: ( \ - t ) 




[ (H, H), (H, T), (T, H), and(T, T) ] « ^) ' ' a) ) < ' ^) ' ( S 

[ (H, T)t(T, H).] (u* ' <a) ) ' ' ^) On 

iL- *Uiu-Nl JUL* j jjli ^,^1 jlT \ 'i[l> iJA $ ,JUJU ^£.1 J* ? *Uii-Ml i~Lp 
oLLwJl <_,^Ua)1 (JLm lit. . ^.j-dl *Lit ^Ledl sui-i* J\ 3 J>\Jj<Sl\ jit ijA 



J j t ^*>Ua3l ^ yi W ,y*-"»- 0- 4 ^ ^ °« 

^Li^llj J^ilj ie>i( fc»jJ» j o^LlH y j C ^ ji j* ; • ^ f 1 ^ 1 

J J^iJl ^ ^jU ,JUsH ^ i^Ur\ oL^-Jl jriy jj=-* ' ^ 

^\ J*>U j, wbj Ol^ v-^i v- 1 ^ • ^ j Jl t^^- ^ U ^ 

Joyce « J-j i ^y- I Jy* If j • j OliU^I J oLiiUt ,^Jj * L J 

; fl* jiUiil 1^1^ J IWeil 

O^LiU > J Oyf-^ 5*1^ J j i iiy-U ^cairSll O^l r 1 ^- c^J^ 1 



^Uw-V k*Ur\ iki^Vl Oli Jj . c iy" dr* ^ r^' 

T>0 



^pU^ ^jL^TIj aJIjV iyill olpl ( jij^^i ) (J ^i^Jl ^ j £-y^> y t ^pUA| 

a* oir biu j£r j^wj j\ ^ s-JW ^ ^ < ^ui Up 

jl pJU-JI jw*-^ j 4jl jJUil o^S" ^* oLiiLli ja 1 1* jf ^ ^^Jl Jp j . jujbr 
. o^-ji (jJJl e£^sM ^ w> y ^*>UaJU ^L^ll c£ ^ju. ( ^ 

(jil-^jVl JyL\ v~Jl Uajl y> j oL^iUil ja jtf ^y ilbfcj 

* * * 

y J (^>o j oilp ik^'b/l (t Ja** JLw jJUil JI ^^Jl Jpj . wL oli*Ap JsUjfi 

^ ^^UaJl ^>wij Jl yL^^I J4*xU Iw 5iU (jiLi^l cJU^I oLiiL- j^axJj . 5 jAl 
. f U 1^. JiO ib>l Uib. j a^M* jjj* ^p oU^J j-lx^l Jp U^U 

ja JT ^ai^J a* iiSOv* ^j^J j^p 4jl ja ^ )\j j . JJ^I J ^^iiil JJ» j 4k..^^f 
. ^^UaJi ^ai^J ba^ Jl H\ iL^^ij ^^l^u-l 



f JLP i^^L^ y y ix^ Jp [t iC>JU^ j oLjU-^J IjJUau. JlC^ j ja^^Jl ^ y>-^ J 

^iiLi! ^jsJla jlT lili . ol-iiLdl jr* £^ j^^Jxi! jl ^l! ja 4J Li jJU j 

4jywaJl aJuiLLI jji c A— jjJj ^ y> y« .y* ^j*>UaJl j& j^^l ^* J^*^ 2 ^ 

. oL^bJI J i*Ull J>. j JsLj^T^O *J*>U^ ^Lai^l oULJl 

^iyp J>-l JlI j . o^A^Jul! J>- j tUii^^l £oli J>-1 y JJLc yPl J^ly 

(Y) . ap j^n^T LiiLil^ ajU^-^/I j^. aJ c_j*>UaJ! j^^i (\ ) : ^ LpU^I oLL^I 

<^y^> * lalaiLl Olftl^^/l J*- 1 *^ u^-J^ 1 jLj^I j <l$Lt.<JJ J>-lJL» apL^l! 

^"Ail! ol^tiU pJLJj Js!-u^!j o Uj! j/l; (1) . iiiiil ikJU^I ^JLJ 
frL^a:,**^! ^-i y: J lp~y-i< Jj^' Ol >^lj ^r^aJ J>-| J,\ ojjb j . 5jLL-J| 

t jji Jj JL>-Ij ^^/a^l ^P^-l Aja-io^/lj oLiilAl Jp j j^ia*^o b*>U5> jJ~ 

J^Jl <hJu>\ J ^Ul! oLKJ bLi^l ^*>UaJ! ^iT ^l^j . a^pL^M oUL^Ji J jTii^ 
w~»tJL| jl wJUf ^J^- ^j-^j ^^^^ ^ j^^t ^y^J 4 <LpUjM 

* 

^U-U- ^ jj! yJl ji£ Jli ^*>UaJl ^ya*; . apU>JL] A^p^Vl (J»lJUfcVl j iwa^iJl ^Lpj 
JjL4 ^^^Jij v^UJl ^Ur-U- 0^ jjlyil . apU>JU Lp\c>-^ j U^U 

rw 



^Ji ^11 jU ox->w? <aj jU> aJL^jj ^y-LJ-l pJL>c!l <~Lp jJUil ^jOj UwUpj . jJl Ji* 

<laJiJl jLiil £>*-iJ ^1 aJI^II a^jJJL S^yw? oIp j*j^I J j& jl <Gjj t <J*y 
cJi bj Ail a*- j ai j . jl&Nl Ip/yy ^1 i^-jjJL 5^ j^" jl j t ^^Uaii JT 
yup 4-^>* O^lj bjj t iJLo OjJOj ftia*J jjl~*J ^*>UaJl j]i yl «L*>- ^p oIp^I 
(^>J-I Jl Jl I^a . apLJ^I ^aJiJl J iTjLii! J JjLioi. v *>Ua!l ^ jujuJI j]i b y 

li* 01 ( o £ ^ . ) oL^Lj! J J^i! jl J^ill J -LiiLil ji jNl 

j£c^ J |f 4 :>ly! 2U>. j- Jil jlp ^4 ~ a^Lc* Ik^J flit j^c^ Ail jjuN 

>ja Olj \J y (JUil J^iJu, J! oNULl 

Ja*>. ^ Ass-jj Jl jl ikiJl ^ ^yi Jij jiTjL^l! j^i llzJ jl fpi\ 
aTjUII J 0j^^ yj jtJk ja y^ jl yj.^ jl ^JUj t ^.^Ji j oU^ yJl 

Ul^Ul j-u^ jl 4^ ^Jdl ^1 jjjLi j! yjdl Jj? ^ ^Uii iLiJi J ^JUi! jl 
jl iiL-Nl j! jLuiJlI jl y^i! j^ ai ^JUil Ulj t y J^LiJ JT Jp 
Lu jl Jp. J^Jlj apUJ^* J^p ^kJ J UauiJ Ijj^ (JUil Jb^l j! . *U| ^ j3 ^1 aiUi 

5 JJr > j^j flU J^oJl r jlp (JUil Jp j^ J^Ji Iju dU» . '^H\ 3 oUiLd! 

J^a; j^ ai ^y)l ^1 j . iT jL^JJ 3I ySli ^ £b j! ^Li-* J**ll J^t^ <>-U 
^1 oN 1 ^! (T) . ipUJ^I Jp Jj^g ilyl L^i >u^ oNL^I (^) : j> i j3j ± L^i ^Ui 
(i) r ^il jp Uli ap^I ^ oNL^I ( r> . aTjLJLI jp 3I yNj ^ L^i Jyo 

ol j^^ ^^11^ J*U* ^Jl <kiJNi (1) Jl l^a^-i ^1 y-Vl 

^1 (V) . au.^I I wL ^ll t^Lllj ^liuli jj^ v>Lij jyj 5JU^- 



^ r i^il jl^ U-JLl oUW! »bM jp l„» ip^l c*^ 

oijW* ot Jl a**-^ -^j ' oi*^ j t~ s^w* v*^ 1 J-^ 

Ukll olj^il >«. u^" vJL-' Jl ^ J • ^ ^ U 

Ji, . pJUll SJlpI— ^Jki Ji If Ifr-ii JT ,JW Ol iSjj^ ^ ^ u ^ ^ 

Jl jtf l^Ujb. J J-^.j lA^I ' J 

JT Jfc^ 01 pJLU J* siJJi. ^.j < (Jidl J i-^l 

. LjLLiJ »oJ l4«iJJ villi j » W <ji J b i U ^ ^ J^-^ 

^-kJ] >Jl Jl 0_yL? ^^Uail Oli i (JUil ajT^ oUld> crij-x p£ <■}*■ & & J 

jijjs i-iSj j**^ p+Jwi oiiJo i^-. oi W S 1 * r 1 * 11 a* Sapuil 

« 3j> Lb-. 9 v b<r . (jui» v-xi o-^i > J 

jUj j » B^, JjjU- f jjJL. ijJU J « j- yA\ dLJl » i-s^Jl i-AUl JW^> <J-^I J 

. JJLJI ^ JLP jy^-iJ ^ Y W-l fji ^r* '^W^ ^ LJ| " Y 

. LSLx-"^ ol ik— I ^ diJl <i!^>- JUil v^-Jai - i 
. y^Jt J>Li^i cJj dJUi >ju ^jf-* J-Ji 01^* J* o 5 ^ i 1 ~ 



. ^>JJ ^bir Jiii^ ^JDl Xp^JI ^a^jJI y> ^j^L- juJI JIT - A 
JJ ^Liij ij^JL* Us^Ip l^ki apL* ^ Y sol y^l^i jUx* J jlT <ul alii ~ <\ 

. jUx* J} JlsA» jl 

^, * * 

• jrjA*" <J* OS"; ^ jji ^-j^LJ js* - ^ . 

• £^ J Jj^-iJl .^-J* j-^ ib^l - \ \ 
• ^Jj J u 5 ^ J* ^ - \T 

. ^Jla a]^\ $ JJLJU ^frpA ^Ul ^^1 jl ^aJUl jest - \i 

x~J\ ) JUl jjx. U* ^JLU ^jUM v Ul £jU£ jUii^ jlilJl JIjl^I JUo^jJl - \ o 

■ c 1 ^ ^ > c>* J^ 1 cT=U» o^i - n 

^r^J-l Jju am I ^1 <pLJ| J Aj jJ. i Jp JuU o> J} J-^j 4Jl ^bi* alii - \ A 

. j>*-wa ^ ^ 

Jlsll f^Jl ^-L^ <\ t ^JiJl jjo r <pLJI j» juU o> jaU; olyU* iJLjb jSC (I - Y . 

ISL-^i J J Jy Ji *5>- ^ ^ ^ OiT — Y \ 

dJUl J l^jUu. JjU ^U^. juJI jl ( JiJl ^it^. ) i,jOJ oalil - YY 

(j> <j>- >t-^i ^ j^-i ^Ui ^Isa^ jocuw" ol ajjju oaUpi - rr 

JUi} cJj JJ o. ^ jULl ^Ul ^cjla OjIa^-I ajJLaJ jl JU-Jl alii - Y i 

^1 cLLia J ^-j^— j> OjU^-l 1^1 ajJOJ L*J^I O^l - Y o 

\ * cl^jSll fr >JI jUil ^ ^ sSLi^^Jl ol yr^l J** as^ ouiuSi - y n 

^1 J ^^L^ JLwJl JUfcLi ajI jUil ^^j^ ^ iS -uJl ^JLI - YY 

^y*— ja ^ ^ <_r^^M ^ viJLJl J ^r-Jl OJU*U 1^1 ijju; i^-J^I oalil - YA 
^L^« ja jLs- AjaU-l apLJI ^LJl jJ>Uj ^-bl. jl^JI o-ULi 1^1 ijjuj <^jVl oalif - Y \ 
JuUil ^jLiJL ^ l4->s- j ^.a ^ \ ^^JA 



jJLJl Js^-- ^LjL* -L*Jl Jl JlAi>j U^l t£ -L*Jlj AvJuaJ a~J >l CjX$^ — X * 

. JiSh Jp a^Ij jL Jp ^Jlk JT J-*4 ^ ^ k jUJl oUUl ^ ^jj - 

. aJL^J aoL^jI CjULj aj( u^^UaJl h m :^ ~ 
. y>-^ uI^JL 01 j^lc aj^J j wuL^j Jaix£ ^JU? JT - 

Ax-y^j: a^pLJ-1 aJJLU J iJiy^l U> ^JU* JT ^ ^>Ji 0^ 

( jJLJl ^ ) ^ bl* -uJl -U^dl JUJI N jl^j Jj-J! Ai^J l~ !y L' ( jUil aT 
t a, 01U*j 01 ^liil j£j jlU Iaaj . ,loUM cJj fj-^L- oJl« *>Ui 01T iS^3 

. Jji\J-\ ^jij ^ij ijJdl ^ji>- ( dJ-Jl ) ^j/- -uJl 01T dJJii' 

Jp ^J> yd! Jl Jso^ ^JJl JUl Jlill J |f (( wlj jl^I )) S ji-s^i 4^1* a^JL* ^ 

: JUI 

. aJ| ffJ JT J JiSfl Jp I Jb-I j ly! - ^ 

. ^J^i^ ^1 j y 1 (^1 u <i - r 

= 1 ] n - ^ Xp <^LJl j^l ^iy^l - t 
. A.^a.7,..^ ^ia5 ^jp aJ UjIj lJ y>xJJ C-Jl^ — 
( 4 T - ) AlaijL; u/ - 1 
. Jaii 3Jb-l j LfrA^l ~ V 



. U! Lf u_ii ^| ^ (I - ^ 

( v t r ) aUJl o^-- n 

( ^ c i - ) akUL O/ - H 

[y = 2|jc| + i]> + ^_ r - ^ ^ ftjjb H : ) 

ji ... iiTj (AT tj^; 1:>Jlp j> Ji* Uk^l ^yiJi J oUa^Uil aJu* . <Jt.tS j 

oJlA Ji*j . £| ^£ k^JUb h ^ ... IAS" J I AT L^Lw? 4*>\}aZ* 

hcJ j Ij^A ji* yJj 4-Jl~b- jJlj v oL>Ij yil |t-i*J cJ»lJuM J-i>J 4~-L* ijaJLiNl 

. jl d^yw? olpj^jf (J O^^-tll J>- 

o(j ji^i trJ^j at W ^ ol* 

. Aj^LJ aJLs*-1 4^- y J^>- jj* ^^a*J ^ ^ ./7,nt AajIju 

J& J 3 ?*— * Uis« J-^4i J t J d * ^ J^i J U^aiJj j 

... aLj»j 50,^ J^la^ j^Lj J^^i>.^j JUAfl ^Jl^ ^U!l J^J] 

SbLll JbM v *>Uxi! ^ ^ ^JaJI ^ . ^L^LI i»UJl J UL* I J^T ^1 ^4tJ 
jt oL-jUl ^ ^ vil* ^ 0^ oi y-^l J**J\ j t o^^ill ^y^j JLiiUl J 



rrr 



oJil «JU* J I yJi\ > fiUJ I p—If UK a* 

SijU OjU* »Ui» >~ Ji J^yi > d^ll ^ Mo ^ • 

Jpj . ^j! >>Nl i^Al o-u Uiliil UJL- 5^ ^r*^ Wl* <J* 1 ^ U 

. liSUj ... 
» ^U- >^ - 

. ,1© jLp Jb UJJjj — 
• ^ if cr£ ~ 

. £jUU aJjU oLf soil j - 

. aJ j\ o^U~-1 A^i>- — 
. v-^JJ! aSIUIL J~ju F M J**u~-j J-y - 

UB ^ 01 ,JUU Jp vf. JJi • J-**JI oLiiL. J tfjUill jt i 

ttr 



. ^1 ^k- Jp U oJU'li ^ > O C-ij^Jl 

. SUM JLi Jp ^Uii J oi i ouuM fUU 

. jJti jjiail ^kJl Jp J»^AI iJU J Jaii 0^ > T J^Ll J4- JUw 

Jp r l J>w.^J Jb jww- ij^t JiJ^" J j& \\ oJl J^L 

oLM JJ Jp c-ULLS ^ila> > Jor $ 

^w-xU O^^Jl JL-^si Jli > j^jc <\ 5UJ1 Soil^ 

l*UJ Soil ^ J <j jpi$l\ ob >ll 

^iJl £tk- Jp dJb'UJl 5jC0p (1 0| aJLU > 1 V~J*Lill aJU» jJl 

Jj! ^-Jl ^P ^^aj jxd) SUM Jj Jp ^UJJ jjj^ Y 
^-idl v-r-^ p-**^ 0" ^ 

* * * J* 

JiA ) j\ f^J-\ IpJy ^ ipyx* obyU SjLL£ oJI ^ ^Jiji Jl jJUJJ j&c j 

<u j^^J L^j* * J uA«waJl ^i^f (Jp t-^^UaJi J*^ j L^JjaJ ^-U j <P yjt 



YYt 



^IJlI j JLi-^l jj^ y La pJUil jj^ j^j j . SiauiJ^fl aJU* c^-^ J ^^>. oLiiLll 

: ifi yji\ J**b ^pflll j 

Oi ^Lsll Oli i-P ^> ^* j «cJ^U*u c£y*j y> t-ii^il O^j 01 ^y ^ j 

J f Oi ^ yM OL>-l J j t »Ji^ll J V ' ^ ^ 

^y 0j£> 0* j . Jul jOP frUapt j^aj j&\ OU J>-b fUaJl Jp iJaiU^JJ J>--^ 
ft Uaii-l j& oL^l^il -Ua*- J i-pU^Ll AkJtJ^I ^y JUaaJI ol ^*>Uail Ol e£ Jjy^ 1 

O^l^lj oLiiUll Ol ^y . i$>* ^-—T ^Jj uyi ^> 

yi f JUkJl 01 Jaii j£jC ^JUi JT Jy 1 ! j ^1 j o^UJl j piUil ^P oiil^l 

. k^Ur\ lk±h\ j-i^ 

. ^1 Ja-JtJj iJ-JL jj^o Ji ^1 dJlii ^ A^/'j t <JljJjJb <P j^f frUapl y^J Ji 

aji^^ ap^i ^ ^Ji u»L^j jtfl oi j^jc a^s^ii ^ feui <p j 

t J»LiJ usJjUI ^UpSfl ^ jcfl jfuiU pJUlt ^ Ol^Ol ^ 0^ Aii . J,UJ 

. IfrUliy i^>x^* ^P AP j^jf £* J^UJl u Jt ^j A^l ^ t l> ji^ ui> U> ^^ij 

j^Lt^ (j^Jl *^*>UaJl 4* (*0P ( ^ ) : i-^S^w. ^>P ap j^af lyr ^ 5 jiiT ^L-l 

l^'j* 5 • * ^ J>-b o^^il J>- oL>^1 i*tiL> ^p 0y ye 

ju uijUJl aJLp a-pUJ-I oLiwJl y flo>w*l J-^L" ^--liLl ^y ^--^ 

JLi ^y 0U c JLi ji l> (T) : W (^uij 

^j-Jk* ^JU3 Jp vJWl jSCc j . ^ uy^t pjbw pjb y-ti a* ls&\ AkiJl J U. J^xiJ iuk* 

i^Jp oLj^ ^y LJU- ^ju-i-^ j\ j^j^j ^y U»y y ^*>Uail yu O^j Ley <J( j^-j 
^ ai dyjAj jA\ lo+JS ^*>Uail p-fi ^op (T) j ,y Jy^ ^Uipl 

YY0 



j\y f 0P jU pJ> i/lfJUJ 4,1*^1 fOP Ujj t ^UJ-I ^aJLiSll *L?I 

. iP^I ^ S* yUl i^LJI <J\jj&\ jJUd oj^Jl j ^jd -uLJLl olikdl 
iiiLJLl UJ ^p^I gJi U?LiJ jtfl Jj3 Ji^-Sf pJUU jkia oi <~>o~ll > oU ^1 J j 

C^uU l^j . ^ fUJJl *p ^^j^I j> jJLUll oL>l ^iij t/j^' Jj-^J jj^r^Ji j> 

frJb Jp J*jJ IjJ f ^ Jwj Oi |JUll J*i jUpI s-r^ J**" J 'v-y^r\ 

oUUJ-l j . <~LJ\ j\ U ja ^LJi gto Jp J y^\ J <p y*±\ ai 
^jli Ujup ULJl pJUit jJ V j\ ^yP £\ i~b. Jp 5^1* > l^Sl JJWl j*jJ oi S^iU > 
dj> lil ^ f oi? oi jt >ffl j VUp! jl&t Jl J J^i; ai jt . 

ji y^Nl ja A*yJ?- ji J^P Jp Jli^l J jl^i ^1 If c>Ju* j( X^ai 

Vu^J j^i OjJ> SJLSLt^il oV^" ^P iai* j5Jb>o Oii . L^i J j-s* jJl j ^P ^Ip 4^ 

i jJ^> Jl ap J^aJ Oi |f . OUjJLi U-UaJl vakd! ^-^Ji j jk^l t^iL^j 

oi If ft^^LJJ oL> flJL^u-l ji oI>«-LLmxJJ iiliit UujU; L^Uapt ^ia^wwi 

. Lg-^>-l y O^j ^waJl * r ^L-^' <P^-^r^ cJ> ^ajN 

oi^L^j 4ji^M* jp oIp ^^ri V Jjlil j-U^ jl olp pJUil ^ J a: .^ 

. ^-jjdl (31*1*1 j^a^ ^jUJI jj**J ^xi> ^-UJj *. ►^iL^j 
01 Uljl <it ^1 o^A^Jtll J ft-Jd Jp j»\^p^1 jJ^ix^i OwUa^-l 

i^i^ ai ^1 gjij j> 3 Jb'^j X* Jl ^ ^ 

. i^Lfr ^utjl f UJ( jlp 



rn 



y^j&U (JUsilj gU* ^riy 

i^'y^jT ufci ( -.j^i j ) ^ ^ j> & ±**3 ■ 

j ^lji ^ gipj -ojS ^ s) A] J~- ^ ■ ^ ^ 

jjul- o^l ^ Jj ■ JUi ^ ^ ^ ^ 
^U, j -M ,1 >l J ^ydi ^ ^ 0^ W-JI 

^ ^ J,y: J ( v&.ySll ) JJljJuiJl «,j&U oipL . tf^Sll ^jlail J 5>yU 

^jjdi J W~' ^ ^ J f-^" ^ ^ °^^ ,J 

,^L| ^dl ^1 Wi^b ° U ^' ^ • 

" . S^UJl ^.jlJdl J y>-jA ^ ^ '^3 



jp L-j ^ J*'* *W ^ °1 . 

Jp W LjJb" ^ w ^ (T) . j^l Jil^Hj ,1^1 ^J^L- (>) : 

sM\ ^\^^^ ojii. (V) . ^yJi J ^ r 1 -*^ 

ob'j^ii ^Xyj • oL^Lji (JU; yi oUUl J I^T L-£ ^ & 

Sly. ^ i^i ^\ t N> ^ V i^l, ^ (I ^ c^^^l ^ir^l 



rrv 



jji J O^wa. r ^\J^\ j^Jj t ^ i_JL isjs- its J ifjlill 'j* 

iji^S J-i^J jt ^1^^ ^oli ^ jU j] J*b (JUsU oab ^Ul <^jJ j jL ( r) 

f Lii ji ^ ^ ^.^j, ^ ^ ^ ^ ^ 

^iilj < <*Lj it, J f£j*£ t ^JL ^JlWi C U : ^ iiLJ! Jj^iJi ^L-Sllj 

£ljJlj Hardwore l^li i^^ll ^ oUj,.^; JLiil JUi ^ y> j^^X, 

£)j>. f^i\ jiU^ is-yj. ) Corsewore oljyiil iUiT jSoftwro 

0V t Jl^l ^ i^>Jl ^ jAj i^U ii> ukJLlj 

^'UjLi .likf J| j& i^joli i^u ^ ^ a.ik^U ^JaJI ^ jli JJi 

,^11 J y^^Jlj (^Ultj V !>WI ^Li^ ^j, J>i| ,i* ^ ." j ^ 

TTA 



. ib* £ J-* i^jJi £• ^jji jpUi ^ 

:(CMii)iO) jJjss* j^ 3 ^ j 1 ^ 1 f^* 5 " 
^JJI J \j& ^ -JW ^ < J^J y^/H 

Sjjii >yj jijW c^M o^ji - T 

. ^JU, J- J*p ^Lijlj v *Wl ^ oljLa^l iM - r 

. -ioUjVlj i ? ^iJl j SrfalOll -tU^^I - t 

. ^JU, J& ( 4-iUt-jJl UL^(j ) vydl ^ ~ 

.utb .JU, jf fjus (f.yjj JJ^ ji> ^ r 1 ^ 1 ^ oU ^^ Cr^-J " 1 

• j-» u*js ^ ] s ^ ] " v 

. \^ jjjs t%*.\ 3 oWj-Jl olk-^ ^L~>-j -^J ^ cr** ~ A 

. L^bdl olJUllj jiUall v^Vj »> ! ~ ^ 

. j^J^D S-.js* J**- " ~ ^ * 

r->'j unj^ >* ^ ^V ;i JL ^ 

j, ^.Jj u w jj^' "V f y i*^ Ji jtjj sap ^ js is^\ j-» 

^ . ^ULI ^ asjll J^JI ^ U> ^ y> J-d ^ ^« CMI » 

tf JJlj yj^/S J jS.\# UIWI ^ c l~Jl Jl iiUNb , CMI ni.o. ^ 



^Lj J Ijj/? ^a* ^ \J dj^ill ^ *^Jj ^Ldi j j^fti J 

. ol~>L) ^1 
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: ^ Si. >1 (*) 

Dioyer and Kaufman, Guided Tour of Computing Programming In Basic (Baston Houghton Mif Co, 
1973) 
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j> j> «> jl^J o^iil > j iKVl [ CAI. ] « iJ o » 

OJb « OLiyT » ftt J&l J~. J-» ■ yy^y^i J o^-^* j' 

^ j^l UuJl J ^JLU yt BASIC >^JI <u?^ j*- (( ^ p £• » ^ o" 4 P$ 'J* 

p y _ } \^, s tr> y^ U ye 6 >^ .A Oy^. ^AJl ) ■ ky^ *W 

^Ull jj*3 f.j&) J ^W^M ^"j J 

Juu ■! > Ji j . Ifri.yu ywu. <bU *J ^wiJl ii.>)l Vr-O 

^ : l/l £j>~^ J f o?-^ Solowork ^jj-i^ j }y?£& Jr^ 1 

,JU; 4 ( JUL* o^Uf jj^)^^! ^ r 1 * 7 ' C-^ 

3UJ ly,w* i-j-Ul & ) *£ i \yX ) Oyi*»> lyT Oi^ 1 ' 

45 iLijj oijiij siru j ^uij ji^i ji> ^ ^^ij r> UJl .' ^w»^Ji 

. pJUdi J i^U-l (n-IL-I v-LJ oWys-Ml J-^ii" ^ Oyi^. 

: jijj,. _^JIj a j jit (cjkJJ J^^ 

. y^yxJli Sky> £*LJ> ( ^iy^y ) W~" ^ ^ I r u J iJj - ap ^ ( ^ JliJl 
l^i^j n s f ^.jiJi . f >Ji i — -> ok >^ ^ « yy* 11 t- 5 ^ ^ J 

^yilj JJ^l) 5> l l j* iW^ 1 • 

J^^iJl f |JLicL-Nl J O^-ill J>- Ol^jjl ^ ^l-li^l, r-fr-iil Ol->bJl jjifj (T^lj 

frLSJ Lll_5 ^Uil i _ / u»*iJ Sb'lT yxJl i-ylJJl i-j-vil 5 - lpL - i « Jy* » 
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Barbe, W. B. Psychology and Education of the Gifted: Selected Readings. New 
York: Appleton-Century-Crofts, 1965. 

Dunn, Lloyd M. (Editor). Exceptional Children in the Schools (2nd Edition). 
New York: Holt, Rinehart and Winston, Inc., 1973. 

This book contains 10 chapters, which were written by nine authors, per- 
taining to teaching exceptional children. The chapters deal with mild, moder- 
ate and severe general learning disabilities; superior cognitive abilities; be- 
havioral disabilities; oral communication disabilities; hearing disabilities; 
visual disabilities; health problems; and major specific learning disabilities. 

Earle, Richard A. Teaching Reading and Mathematics. Newark, Delaware: In- 
ternational Reading Association, 1976. 

This 88-page monograph offers mathematics teachers ideas and methods 
for assessing students' abilities to read and understand mathematics books, 
and suggests ways for teachers to help students improve their reading skills. It 
is intended to provide the "what and how" of teaching reading in mathemat- 
ics while teaching mathematics content. The book contains many specific 
activities for assessing and improving mathematical reading skills. 

Gallagher, J. J. "Gifted Children/ ' Encyclopedia of Educational Research. 
New York: Macmillan, 1969, pp. 537-544. 

. Teaching the Gifted Child (Revised Edition). Rockleigh, New Jersey: 

Allyn and Bacon, 1975. 

An excellent resource for teachers who teach special classes for gifted 
students or who have gifted students in their regular courses, this book is 
recommended as a reference for mathematics teachers. 

Hater, Mary A. and Kane, Robert B. "The Cloze Procedure as a Measure of 
Mathematical English/ ' Journal for Research in Mathematics Education, 
1975, Vol. 6, No. 2, pp. 121-127. 

The article describes how the cloze procedure can be used to assess readi- 
bility of mathematical materials, and presents the conclusions from a study 
designed to "adapt the cloze procedure to the language of mathematics and to 
assess its behavior as a measure in that language." 

Henry, Nelson B. (Editor). Education for the Gifted, Fifty-seventh Yearbook, 
National Society for the Study of Education, Part IL Chicago: University of 
Chicago Press, 1958. 

This Fifty-seventh Yearbook of the National Society for the Study of Edu- 
cation contains 18 chapters on teaching gifted students. These chapters, 
which were contributed by 21 professional educators, are organized into three 
sections about gifted students— Social Factors, The Gifted Person, and Edu- 
cation of the Gifted. Included in the book are chapters about the nature of 
giftedness, identification of the gifted, secondary-school programs for gifted 
students, guiding the gifted, and preparing teachers for the education of gifted 
students. 



Herber, Harold L. Teaching Reading in Content Areas. Englewood Cliffs, 
N.J.: Prentice-Hall, Inc., 1970. 

A general book about the importance of reading in the content areas, this 
book contains a considerable amount of information which is related to teach- 
ing reading in the mathematics classroom. It also has an appendix titled 
"Reading and Reasoning Guides: Mathematics." 

Jacobs, Harold R. Mathematics A Human Endeavor. San Francisco: W. H. 
Freeman and Company, 1970. 

Although not designed specifically as a textbook for slow learners, Jacobs' 
book can be used quite successfully for junior high school courses, courses in 
high school for slow learners, and beginning general mathematics courses in 
college. The book contains many interesting mathematics topics and student 
activities. Whether or not it is used as a textbook for a mathematics course, it 
should be in the mathematics library and should be used as a resource by 
teachers and students. 

Keating, Daniel P. (Editor). Intellectual Talent: Research and Development. 
Baltimore: The Johns Hopkins University Press, 1976. 

This book of readings contains 18 chapters about research studies, find- 
ings, and conclusions related to the early childhood education of intellectually 
gifted people. The papers contained in the book are based uoon the Sixth 
Annual Blumberg Symposium on Research in Early Childhood Education. 
The chapters are organized under three headings — Identification and Mea- 
surement of Intellectual Talent, Programs for Facilitation of Intellectual Tal- 
ent, and The Psychology of Intellectual Talent. 

Kirk, Samuel A. Educating Exceptional Children (2nd Edition). Boston: 
Houghton Mifflin Company, 1972. 

This book is about many different kinds of exceptional children. It is in- 
tended to be the basis for a general, introductory course on the characteristics, 
needs, and education of exceptional children — slow learners, handicapped 
children, and gifted students. However, many teachers will find certain chap-* 
ters to be useful references when teaching students with specific learning 
handicaps or students who are exceptionally talented. The book contains 
chapters about speech-handicapped children, the intellectually gifted, low in- 
telligence, mental retardation, auditory handicaps, visual problems, 
neurologic and orthopedic impairments, and behavior disorders. 

A very readable and useful book for teachers, Educating Exceptional 
Children contains an excellent chapter (pages 105-158) titled "The Intellec- 
tually Gifted Child." In fact, Kirk's book is a valuable resource for any 
teacher who encounters various types of exceptional children in his or her 
classes. 

Laycock, F., and Caylor, J. S. "Physiques of Gifted Children and Their Less 
Gifted Siblings." Child Development, 1964. Vol. 35, pp. 63-74. 

Love, Harold D. Educating Exceptional Children in a Changing Society. 
Springfield, Illinois: Charles C. Thomas, Publisher, 1974. 

This book contains chapters about educating various kinds of exceptional 
children — mentally retarded, visually disabled, speech-handicapped, hearing 
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impaired, physically handicapped, socially and emotionally maladjusted, 
learning disabled and gifted. Each short chapter contains a brief overview of 
several relevant factors in teaching a particular type of exceptional student. 

Marland, S. P. (Submitter) Education of the Gifted and Talented. Washington, 
D.C.: U.S. Office of Education, 1972. 

Martinson, R. A., and Seagoe, M. V. "The Abilities of Young Children." 
CEC Research Monograph B4. Virginia: Council for Exceptional Children, 
1967. 

National Council of Teachers of Mathematics. The Slow Learner in Mathemat- 
ics: Thirty-fifth Yearbook. Washington, D.C.: National Council of Teachers 
of Mathematics, 1972. 

An excellent resource on teaching mathematics to slow learners, this book 
contains 12 related sections written by classroom teachers and mathematics 
educators. The section titles are: 

1. Characteristics and Needs of the Slow Learner 

2. The Research Literature 

3. Behavioral Objectives 

4. A Favorable Learning Environment 

5. Adjustment of Instruction (Elementary School) 

6. Teaching Styles (Secondary School) 

7. Aids and Activities 

8. The Laboratory Approach 

9. Diagnostic- Prescriptive Teaching 

10. Classroom and School Administration 

1 1 . Promising Programs and Practices 

12. The Training of Teachers 

Appendix A: Activities, Games, and Applications 
Appendix B: Sample Lessons 
Project on the Academically Talented Student and National Association of 
Secondary-School Principals. Administration: Procedures and School Prac- 
tices for the Academically Talented Student in the Secondary "chool. 
Washington, D.C.: National Education Association of the United States, 
1960. 

Even though it was published in 1960, this book still contains much rele- 
vant information about educating gifted secondary-school students in the nine- 
teen eighties. The book has chapters about identifying gifted students, accel- 
erating learning, ability grouping for students, enrichment teaching/learning 
strategies, and counseling and guiding gifted students. 

School Mathematics Study Group. 4 'Mathematics for Disadvantaged and Low 
Achieving Students: Newsletter No. 33." Stanford University, California; 
SMSG, September, 1970. 

This newsletter contains a report and description of SMSG textbooks for 
slow learners in mathematics. 

Shepherd, David L. Comprehensive High School Reading Methods. Columbus, 
Ohio: Charles E. Merrill Publishing Company, 1973 
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Secondary school teachers will find among the 13 chapters in this book the 
following helpful topics for teaching students how to read and understand 
mathematics: Effective Teaching Through Diagnosis, Vocabulary Meaning 
and Word Analysis, Comprehension of Reading Material, Reading Study 
Skills for the Student, Applying the Reading Skills to Mathematics. 

Shields, J. B. The Gifted Child. London: The National Foundation for Educa- 
tional Research in England and Wales, 1968. 

This 96 page soft-bound book contains summaries of research findings and 
conclusions about certain characteristics of gifted children. The five chapters 
in the book are titled The Problem of Definition, A High IQ, Creativity, 
Logical Thinking, and Educating the Gifted Child. 

Sobel, Max A. Teaching General Mathematics. Englewood Cliffs, New Jersey: 
Prentice- Hall, Inc., 1967. 

This book can be used by teachers as a source of topics and activities for 
slow learners in mathematics. It is intended for use as a teacher supplement 
for a standard course in general mathematics. Topics contained in the book 
are: 

1 . The Slow Learner 

2. Survey of Related Curriculum Developments 

3. Explorations with Numbers and Numerals 

4. Explorations with Geometric Figures 

5. Explorations with Computation and Mensuration 

6. Explorations in Probability 

7. Explorations with Mathematical Systems 

8. Explorations with Mathematical Recreations 

Stanley, Julian C, Keating, Daniel P., and Fox, Lynn H. (Editors). Mathemat- 
ical Talent: Discovery, Description, and Development. Baltimore: The Johns 
Hopkins University Press, 1974. 

Based upon the Third Annual Blumberg Symposium on Research in Early 
Childhood Education, this book contains sections about characteristics of 
mathematically precocious youth, methods for facilitating the educational de- 
velopment of the mathematically talented, a program for fostering mathemat- 
ical achievement, and values and interests of the mathematically gifted. 

Suydam, Marilyn N. Teaching Mathematics to Disadvantaged Pupils: A Sum- 
mary of Research. Columbus, Ohio: ERIC Information Analysis Center, 
April, 1971. 

This publication contains an annotated bibliography of research studies and 
conclusions relative to teaching mathematics to "disadvantaged pupils." 
Swain, Henry. How to Study Mathematics: A Handbook for High School Stu- 
dents. Washington, D.C.: National Council of Teachers of Mathematics, 
1970. 

A good guide for both teachers and students, this monograph contains 
many practical suggestions about how to study mathematics reading assign- 
ments, how to use textbooks, how to do homework, how to make the most of 
the class period, how to take tests, and other **how toV* for studying mathe- 
matics. 
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Terman, L. M. (Editor) Genetic Studies of Genius, Vols. IV, Stanford, 

California: Stanford University Press, 1925-1959. 
The University of the State of New York. Improving Reading-Study Skills in 

Mathematics Classes. Albany, New York: New York State Department of 

Education, 1968. 

This 25-page monograph contains some practical suggestions about how 
teachers can assist students in improving their reading and study skills in 
mathematics. 

Travers, Kenneth J.; and others. Teaching Resources for Low- Achieving 
Mathematics Classes. Columbus, Ohio: ERIC Information Analysis Center, 
July, 1971. 

According to the abstract, this booklet: 
reviews teaching approaches and general resource materials for low achievers 
in both elementary and secondary mathematics classes. A survey of reported 
characteristics of low achievers is divided into two classes: (1) social and 

emotional problems, and (2) learning difficulties Teaching approaches 

which have been reported as being successful include the use of computa- 
tional aids, manipulative devices, and laboratory techniques. Also reported 
was the development of individualized short-term curriculum units, emphasiz- 
ing success and immediate reward. The two bibliographies included are: (1) a 
bibliography of general resource material, and (2) an annotated bibliography 
of articles which have appeared in The Arithmetic Teacher and The Mathe- 
matics Teacher which suggest lessons for low achievers. 

Witty, P. A. "A Genetic Study of 50 Gifted Children." In Nelson B. Henry 
(Editor). Intelligence: Its Nature and Nurture. Thirty-ninth Yearbook, Na- 
tional Society for the Study of Education, Part I. Chicago: University of 
Chicago Press, 1940. 
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